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LONDON, 


FRIDAY, OCTOBER 30, 1942. 








PUBLIC NOTICES 


CITY OF SALISBURY, 
SOUTHERN RHODESIA 


CABLES AND “ACCESSORIES 


nders are Invited for the 
bUPPLY, DELIVERY, and ERECTION 
(ABLES and ACCESSORIES required 
“Equipment, in accordance with the 
ncil’s Specification, of the Power Station 

der construction at Salisbury 

copy of od Do my may be obtained 

he Consultit 





Engineers, Messrs. Merz and 

$2, Vic toris Street, London, 8.W.1, 

‘ater 2nd November, 1942, on payment to 
of a fee of £5 5s. 

~ copies of the specification may be 

the Consulting Engineers in 

Pe am of £2 2s. for each such 


a id ok any number of copies up to four 
» refunded on ann of a bona fide Tender. 
derers are reques' to note that issue of a 
cate of Essentiality for the above plant and 
ment is assured by the Southern Rhodesia 

ry for C »-ordination of Supplies. 

a Tenders with - relative documents, 
d to indicate the to which they 
must be de iverts = triplicate as follows : 
Two copies of the original Tender and 

to the OFFICIAL SECRE- 


Commissioner. 
Council do not bind themselves to accept 
pwest or any Tender. 8920 


NTY BOROUGH OF SHEFFIELD 
WATERWORKS DEPARTMENT 


ant for Sale :— 
a? Horizontal Double-geared Steam Para- 


Hardy-Pick Portable 
P. Aster petrol engine. 
$-Ton Smith's Steam Crane. 
ve ¢-Yard Crane Tipping axis. 

0 20 H.P. Re Locos., eee 
t. Gauge, Bogie 
, 2ft. Gauge, Donble-side Tip 


., 2ft. Gauge, Double-side 


ie Wagons, each mounted 
t. Side Tip Skips with 





Air Compressor, 


Ca. 


Sand W Wagia . 2ft. 
u se Cu. Ft. U-Shaped Tipping Wagons, 


"fanere Ph an Boiler, about 8ft. by 3ft. 
rifugal Sinking 


n. Cen’ Pp. 
5 teva Shunt-wound and 
plications to inspect must be made to, 
ter particulars can be obtained from, and 
must be submitted to the undersigned. 
JOHN K. SWALES, 


General Manager and Engineer. 
jaterworks Office, 
Town Hall, 
Sheffield, i; 


October, 1942. 8926 





IDDLESBROUGH EDUCATION 
COMMITTEE 
fONSTANTINE TECHNICAL COLLEGE 


: Principal : 
H. V. FIELD, B.Sc., Wh.Sch., M.L.E.E. 


Pplications are Invited for 
FULL-TIME LECTURER MECHA- 

A ENGINEERING from University 

duates (or equivalent a acme endl 

bly with industrial 

lary will be payable accordance with the 

nham Scale for Technical Teachers. 

me appointment will commence 

lary, 1943, or as soon as possible after that 


pplication forms (returnable by 9th Novem- 
1942), may be obtained from the under- 
~ by forwarding a stam addressed 


——. MOFFETT, 
Director of Education. 
ducation Offices, 


Middlesbrough, 
October, 1942. 


ADVERTISERS UNDER BOX NUMBERS 
IN SITUATIONS OPEN SECTION. 
or the angen of applicants, the Propri 
Prepared to insert notices that vacancies 
filed, upon receipt of notifications from the 
ces (limited to one line) 
i free of 


8899 





charge, and co-operation is 











(S. J. THOMPSON) 


(C. E. INGLIS) 
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BABCOCK VALVE VALUE 





SITUATIONS OPEN 





VERSEAS EMPLOYMENT. — ASSISTANT 
ENGINEERS (CIVIL) are REQUIRED for 
the Gold Coast Government Railway for the 


, with 


experience. Separation allowance for married 
ee on eS S67. Free passages and 
uarters. Candidates must be Associate Members 
at the Institution of Civil Engineers or hold a 
legree gran exemption from Sections A and B 
of the Institution’s examination. They must 
have had practical experience on a British Rail- 
way and preference will be given to candidates 
who have also had practical experience in 
Harbour Maintenance.—Written applications j 
interviews), stating age and full particulars 
qualifications, rience, and name of 
employers, should be sent to sn 8 
verseas = Committee (Ref. 
Ministry of bour and National 
arn House, Red Lion Square, 


Sane ae SALES REP. REQUIRED for 
London area by well-known Firm af Repe- 
tition Engineers. Young man, — military 
service, —, Salary commission. 
Address, vith fail details obmntten, training, 
salary required, 8885, The Engineer Office. 


ae 
'ARY. 
397), 
Service, 
London, 
8929 a 





A 


fh Post You are Seeking May Not be 
Fb in this Column, but do not lose 

portunity B: your ‘irements 
a Ore aes cho anh cn taeeioied ee 
could employ . you. An Advertisement in the 
“* Situations Wanted *’ Column would be seen by 
all Leading Engineering Concerns for the cost of 
Four Lines, 6s.; 1s. 6d. for each Additional Line. 
There is ‘no better way of covering so large a 
field for cash @ small charge. 


IRANSMISSION ENGINEERS REQUIRE 
REPRESENTATIVE to Take Over Estab- 
lished Connection in West Riding and Sheffield 
ome. Permanent pa : satisfactory. 
Knowledge of preferred.— 
‘Address, P4467, The eer Office. PP a467 A 
COUNCIL.—. 


wane RESEARCH APPLI- 
CATIONS are INVITED for the POSITION 
of EARCH ASSISTANT. 











according 
Application Should 
W Iding, %, Iding Research Council, 2, B 
el e! 
Palace 


Gardens, 


ms 8.W.1, not 
later than 6th November, 1942. 8925 a 





SITUATIONS WANTED 





INDEX TO ADVERTISEMENTS, PAGE 55 








PUBLIC NOTICES 


SITUATIONS OPEN 





STOCKPORT COLLEGE 
FOR FURTHER EDUCATION 


Principal : G. WOOD, M.Sc., B.Sc. (Eng.). 


Full-time Lecturer is Re- 
QUIRED for the Mathematics De —_ 
— — up to Higher National Cert: 


Candidates should possess a Degree in Mathe- 
matics ba Science: Burnham Technical Scale plus 
war 

Fatiodazs and forme: ¢ ~ 
obtained from the 
returned as soon as 

G. HO 


lication may be 
and should be 
csi to - undersigned. 


.Sc., 
irector ~ Education. 
Education Offices, 

Town Hall, 


h October, 1942. 8921 





SITUATIONS OPEN 


COPIES of TESTIMONIALS, Not ae, 
UNLESS SPECIFICALLY REQUES 








phnige! S| OF WELDING. a 


INVITED for the 
ABSISTANT SECRETARY. 
should have an Engineering 
p oore weey al and Welding and ly ne 
experience in — and in Ed 
cation. to 


ey 
Applieation should, be made to 
Institute of Wi A nag 2. Bucking! 
, London, Swi not later  ¥ — 
November, 1942. 


iting pe 
per 








IMPORTANT 
Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 


STATUTORY — & ORDERS 
1941 No. 2068 


RESTRICTION ON ENGAGEMENT ORDER 





BUYER REQUIRED Who Can Also 
itelenty Control Stores in Light Engi- 
Ae 200 =e. South Mid- 
about £8 p.w. to commence.-— 

The Engineer Office. 8918 A 





RODUCTION MANAGER REQUIRED for 

Radiator Block Building a Spore. 120 
female employees. Modern 
Mechanical Assembly Methods. 

py, SERCK +: inate Ltd., Warwick 
Road irmingham, 1 8936 a 





ROGRESS MANAGER REQUIRED 
acta General Engineering Works in 
—_ » engaged on a wide variety of work.— 


stati . experience and salary 
required, 8893, icine Office. 8893 A 


HIPBUILDING ENGINEER REQUIRED for 
nationally important work. Highest tech- 
ya and good executive expe- 
tink “Age of Shipyard Production abso- 
ge baa. Salary £1000 
for Cnatee ce cheatin, quilee, 
un ucatio! 
ions and rien jorigal detail, with 


Box 2 Str Strand ese, 
fae on. 8881 a 





pan 
Tal esoentia 


IANTEEN MANAGEMENT SPECIALISTS.— 

OWNERS, MANAGERS, &c., RELIEVED 

of all RESPONSIBILITIES. —VORLEY'S CAN- 

TEEN SERVICE, 59, Erleigh Road 3 
*Phone, 61889. "P4468 B 


Ig ae (28) WANTS MORE ESSEN- 





5 
r Office. "P4466 a 


iiss and —- 


whete 
Address, P. 





For continuation of Small Advertise- 
ments see page 2. 





SITUATIONS WANTED (continued) 
Page 2 
AUCTIONEERS & VALUERS, Page 56 
FOR SALE, Pages 2 and 56 
MACHINERY, &c., WANTED, Page 2 
FOR HIRE, Page 2 
MISCELLANEOUS, Page 2 
PATENTS, Page 2 
SUB-CONTRACTING, Page 2 
EDUCATIONAL, Page 2 
For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 





PRESS-NOON WEDNESDAYS 








THE ENGINEER 


Oot. 30, lo 








The Engineer 


Annual Subscription Rates 





(including postal charges) 
BRITISH ISLES pe s 5 0 
CANADA Scie: Rant Lakes eent 
0 ee eee ee 

(except Canada) 
ADVERTISEMENTS 


Charges for Classified Advertisements are 1/6 
mini: 6 


ge Se eS ae um [= 5 
ose one inch or more at the rate of 18/- 
per inch. x numbers, 1/ in the 
case of ad’ its under ‘* anted.”’ 
Orders be accompanied by a remittance. 
vel we for Seveinne B 
on application. Classified mi 
be inserted unless delivered before TWO 
o’clock on Wednesday 
Letters relating to the A Advertisement and the Publish- 
ing is of the Paper are to be addressed to 
the ; all other letters are to be addressed 


to the Editor of THE ENGINEER. 


— rk. Street, Strand, London, W.C.2. 
“ec % Estrand London.’”’ 
Ta Canteal Boee (10 lines). 
SITUATIONS WANTED 


Age 39, of Czech 








| Pano yg (Dip. Mech. E.), 

origin, hine and precision tool trade, 
also considerable experience in estimating, buying 
and selling reconditioned machine . 
A.LD. approved jigs, tools, fixtures and com- 
ponents, now employed in the Prod. Dev. Dept. 
of an Aireraft Factory, DESIRES REPRE- 
SENTATIVE or other suitable EXECUTIVE 
POSITION. London area preferred.—Address, 
P4470, The Engineer Office. P4470 B 


SUB-CONTRACTING 


MACHINERY, &c., WANTED 


FOR SALE 





WANTED 


DBOARD DISCS or SHAPED PIECES (or 
FIBRE INSULATING).—LONDON FIRM, 
controlling two small factories, DESIRES CON- 
TRACTS for Special Designs in Quantities ; also 








Printed, if desired.—Address, 8942, The Engi- 
neer Office. 8942 MW 
IG_and TOOL DESIGN, DETAILING, 
TRACINGS, DRAWINGS PROMPTLY 
UNDERTAKEN.—Address, P4476, The Engineer 
ffice. P4476 MW 





IGHT PRESSINGS and STAMPINGS WORK 
WANTED in all metals; 20-Ton Presses. 
td., Staffa Works, Staffa Road, E.10. 
8909 Mw 


—C.8., L 





ACHINING WORK REQUIRED 
small lots, ng for Centre tates t (in. 
ers. by 8ft.) Siotte hapers, Planers, 
&e. “—STRINGERS, Lid., Wincobank, Sheffield. 
8084 Mw 





E KIND of CHIMNEY Won’t Do for All 

kinds of jobs. Neither will one kind of 
paint suit all chimneys. We are not oy 
Specialists in Steel, but Paint Specialists. Is i 
acid or steam that is your bugbear ? Heat ? 
Rust ? We have a paint to meet all conditions. 
We are Steeplejacks—good ones—not cheapjacks. 
We don’t do work for nothing, or we would not 
stop in business. But what you per for you get. 
Our men are skilled. We are full covered by 
insurance. We have wide connections in the steel 
trade. We have tackled hundreds of ticklish 
problems. Yours is probably uy right Me up our street. 
Let us tackle it, then.—ES STEEPLE- 
JACKS), Ltd., 7, Great Castle Street, W.i. 
Lan. 2914. 8923 Mw 





ANTED, up to oe. S dia. tube.— 
.8., Ltd., Staffa Works, Staffa Road, E.10. 
8910 Mw 


RECISION TUBE and BAR-BENDING 
WORK WAN 





ACTORY ENGINEER, Construction Equip- 
ment, maintenance, and machine lay-out for 
mass production, exceptionally _~ experience, 
home and abroad, ESIRES 0 
Southern Counties. Moderate a for interest- 


RESS WORK WANTED, Such as Tanks and 

Receiver Ends, Elevator Buckets, &c.— 

J. RILEY and SON, Ltd., Victoria’ Works, 
Batley. P4465 Mw 





ing work. Would invest.—Address, P4473, The 
Engineer Office. P4473 B 





ECH. ENGINEER, Age 29, Engineering 
degree, good practical, design and sales 
experience and some electrical knowledge, RE- 
QUIRES PERMANENT POST with prospects.— 
Address, P4469, The Engineer Office. P4469 B 


ETALLURGIST, with Long Experience of 
analysis, manufacture of ordinary and 
alloy steels by the basic and acid processes, 
foundry sand mixtures, 5 years as furnace and 
foundry manager with well-known firm, super- 
vised the erection of furnaces and gas ucers, 
DESIRES APPOINTMENT as C T in 
au or responsible position.—Address, P4469, 
The Engineer Office. P4469 B 


OSITION REQUIRED as Chief Designer or 
Production Engineer, London area ; machine 
tools, special-purpose machines, jigs and tools, 








planning, methods investigation; min. salary, 
£600.—Address, P4455, The Engineer Penn 
B 





RACTICAL ENGINEER REQUIRES RE- 

SPONSIBLE POST. Technical commercial 
experience, manager, supervisor, eo: 

over military age. — Address, 8830, e Engineer 
Office. 8830 B 


RRODUCTION MANAGER or PROGRESS 

DEPT. CHIEF, age 31, six years chaser, 

one year assembly foreman, 2 years production 
maneeer, scheduling, p ing, shop lay-out, 
te fixing, material control. organiser. 

Controi labour.—Address, 8943, The Engineer 
Office 8943 B 








OLL TURNER FOREMAN 

wire, SEEKS POSITION. Varied exper. 

all size mills, large or small sections, strip, rods 

flange rails speciality. Accurate, conscientious.— 
Address, P4471, The Engineer Office. P4471 B 


a PLANT ENGINEER (38), Experienced 
design and operation all types of wer 

station and industrial boiler p “4 SEEKS 

POSITION of National Importance. 

— due_to war _ circumstances. Ewe Tess, 

P4472, The Engineer Office. P4472 B 


.|TORES MANAGER (48) DESIRES APPOINT- 
. MENT; 20 years’ extensive experience of 
modern stores organisation and management 


(48), Real Live 

















mech. and elec., material control, _ stores 
accountancy, nes London pro- 
vincial ; quiries confidential. SAdatess, 
P4474, The Engineer P4474 
ORKS MANAGER, A.LLA., DESIRES 
CHANGE ; workshop trained, Fh say oo 
— Give ad — gg ly 
me of production. ‘ost- 
Sal. £800, London.—Address, P4g75, or 
neer Office. 4475 B 
MISCELLANEOUS 
OUND VOLUMES or COPIES of “ THE 


ENGINEER,” January to June, 1932, and 
73, The 








January to June, 1937.—Address, » 
Engineer Office. 8873 1 
FOR HIRE 
OR — PUMPS : RUSTON DIESEL 8in., 


30ft. 000 galls. : 
RANSOME PeTROL-DRYO ENS 3in., tap. 10006 
Goo phe cee HERD aay BP. 
oy Al AGM 3in. 

PUMPS. —C.8., Ltd., Staffa Road, Leyton, E. 
8939 


| ae and HAND “yer! WORK 


up to 3in. —C.8., Ltd., 
Staffa a agg Staffa Road, hegtees E.10. 
8911 Mw 





ROFILING WORK WANTED for Oxy- 

acetylene Machines ; any size or shape up 

to 6in. thick.—C.S., Ltd., Staffa Works, Staffa 
Road, E.10. 8912 Mw 





POT WELDING WORK WANTED, Capacity 
40 kVA, welding two tin. thicknesses.— 
C.S., Ltd., Staffa Works, Staffa eee 
MW 





OFFERED 





IRMS WITH ANY or ALL of the FOLLOW- 
CAPACITIES AVAILABLE RE- 
QUIRED for —_ Samii of Small and 
Medium Size Special-p Machines :—Turn- 
ing, Planing, Shai ing, Milling, Fitting; also 
Tron, Brass, and Steel Casting. Priority work, 
long runs, and post-war prospects.—Address, 
8849, The Engineer Office. 8849 mo 





—— eae oo TOOLS DESIGNED. Manu- 
Detailed Tracing Chucking.— 

TRAFFORD. and NICHOLLS, Engineers, 
Clarendon Avenue, Leamington Spa. by Fm § 2 





PATENTS 


ATENTS 501,750, for ‘‘ Improvements in 
Tyre Valves”’; and 501,790, for ‘‘ Im- 
provements in or oe to paratus for Manu- 
facturing Rubber Stems Tyre and like 
Valves.” OWNERS wish to MEET all 
eS for the Patented vende and invite 
— from Manufacturers and others 
—¥ to assist in COMMERCIALL LLY EX- 
LOITING “Cnane inventions.—Address in first 
instance, Messts. DICKER, POLLAK, MERCER, 
Patent Agents, 

8932 H 





TENCH an YER, 
20-23, Holborn, London, E.C.1. 





HE PROPRIETOR of the PATENT No. 
510,414, for “‘ Improvements in Totaliser 
Devices for Cash Saco and like Machines,’’ is 
DESIROUS of into ARRANGE- 
by way of LICENCE and otherwise on 
reasonable terms for the purpose of EXPLOIT- 
ING the same and ensuring its full develo t 
and practical working in this country.—Al 
munications poe be poses. ~ the first 
ins’ Haseltine, Lake and South- 
ampton Suildine  - neery — ‘London, 
W.C.2. 8931 H 





HE PROPRIETOR of the PATENT 34 
384,935, for “* Improvements in Ladders,’’ is 
DESIROUS of ENTERING into ARRANGE- 
MENTS by way of LICENCE and otherwise on 
reasonable terms for the purpose of EXPLOIT- 
ING the same and ensuring its full devel 


ment 
and practical working in this country.— com- 
munications should be addressed in the first 


instance to Haseltine, Lake and Co., 28, South- 





ampton Buildings, Chancery Lane, ‘London, 
W.C.2. 8930 H 
PROPRIETOR of BRITISH PATENT 


No. 511,582, dated February 19th, 1938, 
to ‘‘ Earth-moving Device,’’ is DESIR- 
OUS of ENTERING into ARRANGEMENTS 
by WAY of a LICENCE or otherwise on reason- 
able terms for the purpose of EXPLOITING 
the above PATENT an 
r 











ANTED IMMEDIATELY, Electrically waren 
HYDRAULIC PUMPS ‘to discharge 120 to 
150 gallons per minute against a working pressure 
of 1750 Ib. per meee inch. Motor to be aiahie 
=. te vo —. 50 cycle —Particulars to 
iN, and cO., Ltd., Moor End 

Works, YON, "ON Lome 10. 8944 F 





ANTED, Small HOT SAWING MACHINE, 
hand __ operated. Full _ particulars.— 
Address, 8927, The Engineer Office. 8927 F 





y JANTED, 150 Tons ROLLED STEEL 

JOISTS, 6in. by 4in. to 12in. by 6in., for 

fabrication.—Address, 8907, The eae a 
F 





HERBERT, Ltd., Coventry, PAY 
orgs FOR "SECOND -'HAND 
LS in good condition by first- 
LE 
Write, wire, or ‘phone, and our representative 


oe ad Pn a Coveney 5 Pale 
** Lathe, Co 


LL CLASSES of MACHINE TOOLS PUR- 
CHASED for CASH on advice to the follow- 


RMAN POTTS, 105, Alcester Road South, 


AMEE 





Birmingham, 14. 

NORMAN POTTS SOOT ANE. Ltd., 50, 
Vass Street, Glasgow, 

G. and W. POTTS (SUNDERLAND), JA. 
Portobello Lane, Sunderland. 7F 





DAVIES, REED & CO., 
THE 
CANTEEN EQUIPMENT 
SPECIALISTS, 
FOR 
NEW AND SECOND-HAND TABLES, 
CHAIRS, CUTLERY, CROCKERY, 
INSULATED URNS, TEA- COFFEE 
SETS, FISH FRIERS, ALL ENAMEL 
WARE, ETC. 
Write, phone or call, 
56, VICARAGE ROAD, WATFORD. 
Phone: WATFORD 3782. 
8906 F 





OUR SECOND-HAND T-SLOTTED CAST 
IRON or STEEL SLABS with machined 


face. For bolting to concrete floor to make 
jigzing bles. .Size approx. 10ft. by 8ft. or 
by 6 Old planer or other machine tool 


tables would be ~~ Smaller sizes to make 
up considered.—W. FRASER and CO., Ltd., 
Dagenham (’Phone, rob. Kings 2872). 8901F 





We are licensed by the Machine 
Tool Control for the purchase of all 
classes of Machine Tools, and we offer 
good prices for surplus Machinery 
in any quantities, large or small. 
F, J. EDWARDS, LTD. 
359, EUSTON Ronan LONDON, 


Felephene No. : EUSton 4681 
Norwest, London.” 











O GANTRY CRANES. 
ei. WANTED URGENTLY, 3-Motor, A.C., 
230/400 v., s.-ph., 50 cy., 30ft. 2in. spans, 
3-ton floor control, 10-ton cage control. 
Reply by letter to 8. K.,’’ Chas. Barker and 
Sons, 31, Budge Row, E.C.4. 8919 F 
EDUCATIONAL 





AUTHORITATIVE 
CORRESPONDENCE TRAINING 


25 FIRST PLACES 

ASSES in the 
” r A.M.I. 
., A.F.R.Ae.8., A.M.I. Chem. E., C. & 
inations have been gained 


dents. 
y in view of Air Raid by Workies 
tions Y iedy at home with the T.1.G.B. 
to achieve the best — and results 
Write “to-day for ‘*‘ The Engineer’s Guid 
Success ’’—FREE—containing the world’s - 
of Engineering a ver 200—covering all 
branches and recognised qualifications. Mention 
—-, of qualifications that interests you. 
The T. -B. quanatess training until successful. 
THE TpCNOLOGiCAL INSTITUTE OF GREAT BRITAIN 
76, TzmPLE Barn Hovusz, Lonpon, E.C.4, 





FOR SALE 


OTTON WASTE.—Delivery 7-10 Days: Car- 





> Ne ae -—Two No. 6 Herbert ¢, 


po ee ona M/CS.—No. 3 Cincinnatt, 

also Three Plain peas. Millers 
VERTICAL MILLERS.— 5 Becker. sy 
14in.; No. 6 Becker, 72in. by. ‘l4in, a 
re Churehil ** SPLINE GRINDER, adn 
30 H.P. DIESEL OIL ENGINE, by | 

three-cylinder vertical. 

WEIGRBY 


20-Ton ‘‘ Pooley’? LORRY 
platform bt by 8ft. 
aan 1 classes of MACHINE Oo 
SATORMAN alan 105, Alceste: 
Bi : cester Rows 


Si] 





SECOND-HAND 


LANCASHIRE BOIL} 

FOR SALE 

ONE, 30ft. 6in. long - 9ft. dia., 
Kellett, 160 Ib. w. 


ONE, 30ft. long by om 6in. dia., by Th 
180 lb. w.p., 9070 Ib. evap. 


ie Ol ae by 8ft. 3in. 


by Heviy 


dia., by 


ONE, aes a by 8ft. dia., by Gy 
— ser 
150 Ib. 


, —. Nile by 7ft. 6in. dia., by Tp 

b. w.p., 7000 lb. evap. 

rh. a long by 8ft. 2in. 

165 Ib. w.p., 7760 Ib. evap. 

ONE, 28ft. long by 7ft. 6in. 
w.p., 6760 Ib. evap. 


GEORGE COHEN, 
& CO., LTD., 
WOOD LANE, LONDON, W.12, Av) 
STANNINGLEY, LEEDS, 


THO* W. WARD I] 


HEAVY DUTY MACHINES F 
IMMEDIATE DELIVERY 


PLANING MACHINES. 
10ft. by 36in. by 30in. Detrick and Harver( 
side PLANING MACHINE ; table ¥ 
by 2ft. 42in.; rack driven ; one grad. 
jooleelie with square tool-box on cros 

F. and L. pulley drive, 20in. dia. by 
belt with reverse pulley. 
FULLY OVERHAt 
10ft. by 3ft. by 3ft. PLANING MACH 
rack driven (Craven Bros.); tw 
swivelling tool-boxes on cross slide 
on upright; arranged for Lanc. Mag 
pio 31 H.P. L.D. and M, motor, 
BS -m., and motor generator. 
ert. vf t. by 2ft. Rack-driven PLANING 
CHINE ; table w.s. 6ft. by 19in.; om 
swivelling tool-box on cross slide; F. 
_ reverse pulley drive, 13in. dia. » 
ace. 


tone by 8ft. dia., by Davy 


dia., by 


dia., | 








LATHES. 
2lin. cens. 8.8. and 8.C. LATHE on Iii 
straight vee bed (Boyce and Emmes); 
with taper turning attachment; in 
hollow spindle; admit between cens. 
arranged we motor drive with 20 H.P. 
400 v., 3-ph., 50 cy., and two steadia. 
ASQUITH P LAR TYPE SIDE MILLIN 
DRILLING HEAD, 2iin. M.T., d 
horizontal spindle, r-box drive, 
cross movement, vertical movement i 
on pillar 7ft. llin., cross movena 
vertical column on bed 54in., all moti 
gp km ig 5) Royce, 220 volts, 950 r 
D.C. Motor and Starting E 
a, ao pinion drive. Overall 
by 6ft. -4in. by 16ft. — high, 8 4 
speeds, 10 to 190 r vp 16.5 
1.5in. to 20in. per m as 4 horizontal 
ag 1.15in. to 4.lin. 
92 L Type * LUMSDEN ”’ Heavy-duty 
TICAL SURFACE GRINDING MAG 
centre of head to column Ift. 6in.; 261 
rise and fall, circular head, 60in. dia 
table, max. swing inside water guar 
max. dia. admitted under wheel 
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Railways and the Coming Winter 


In an interesting article contributed to the 
pages of the L.M.S. Railway Company’s staff 
r, Carry On, Sir William Wood, the 
resident of the company, pays a warm tribute 
to the staff and thanks it for the whole-hearted 
way in which everyone is co-operating to meet 
the present unprecedented demands on trans- 
port, which, Sir William says, are likely to 
toughen during the coming winter months. 
Recalling the inequitable competition with 
other forms of transport, with which the rail- 
ways had to struggle just prior to the war, he 
refers to one of the criticisms they then had to 
meet, namely, that in war the railways would 
be so vulnerable to enemy attack and would 
not be essential to the country’s needs, so that 
it would be better deliberately to expand other 
forms of transport as a safeguard. Considering 
that criticism, in the light of what we now know, 
would prove amusing, were it not that we 
remembered the bitter struggle the railways had 
in the days of uneasy peace in order to keep 
them at the highest possible pitch of efficiency 
for the work railwaymen knew they would 
have to do in a national emergency. Sir 
William says that a record is being kept of the 
work railways are doing, which will be pub- 
lished after the war, and it will demonstrate 
that railways are vital to the community in 
peace no less than in war. Although during 
the war little can be said about the activities 
of railways, they are now busier than they have 
ever been during any time in their history. Sir 
William says that the L.M.S. organisation has 
till now fulfilled up to the hilt its obligations 
in the war effort, and he looks back with pride 
upon its achievements. Watch, he concludes, 
is contantly being kept for danger spots, and 
if the future, particularly this winter, shows 
signs of being extra tough, he has no fear for the 
result. His main task will be to ease the burden 
wherever he can by seeing that as far as possible 
the help or equipment needed is provided to 
enable the staff to do its part of the work, 
and to avoid congestion and its reactions. He 
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di "t  ciadly thanks all who have taken part in the 
att united effort and wishes them good luck as 
Fanti ty regards the future. 
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oe A Laid-Up Vehicle Census 


steadies, UNDER a new Order, which has just been issued 


by the Ministry of Supply, a compulsory census of 
all laid-up motor vehicles is to be made. Forms 
will be available from yesterday at all Post 
Offices transacting savings bank business. The 
census must be completed by November 18th 
of any vehicle laid up on October 28th, while 
returns must be made within twenty-one days 
in respect of any vehicle laid up after October 
28th. In explaining these pro , Sir 
Kenneth Lee, Director-General of Controls at 
the Ministry of Supply, said, on Monday, 
October 26th, that about 90 per cent. of the 
rubber in the world was now in the hands of 
the Axis Powers, and as a consequence we had 
to take every possible care of every ounce of 
rubber we still Tyres on laid-up 
vehicles represented a readily available reserve, 
on which it would be necessary to draw in 
order to bridge the gap until supplies of 
synthetic rubber became available. The obliga- 
tion to fill up the census form lies upon every 
custodian of a laid-up vehicle, but if a car be 


the chairman, 


three-wheeled motor vehicles. When a vehicle 
or its tyres are required by the authorities, the 
owner, where possible, or the custodian will be 
notified beforehand. If the tyres only are 
wanted, an expert will call and dismount them. 
Each -vehicle and tyre, if requisitioned, will 
first be carefully valued for the purpose of 
assessing compensation, and will be paid for 
as soon as possible after the valuation. If the 
valuation is not agreed upon, the owner will 
have an opportunity of appealing under the 
Compensation (Defence) Act. 


Institution of Mechanical Engineers 

Last Friday, October 23rd, Colonel 8. J. 
Thompson read his Presidential Address at a 
meeting of the Institution of Mechanical Engi- 
neers, taking as his subject “‘ Boilers—Past and 
Present.”” On another page of this issue we 
begin the publication of an abstract of this 
address: At the end of the address a film 
entitled ‘‘ Colour in the Workshop ”’ was shown. 
It dealt with welding and the heating and work- 
ing of hot metals, and revealed very clearly, 
being a colour film, how colourful these processes 
are. The President also had arranged in front 
of the dais a number of models, including 
replicas of Roman heating vessels, Hero’s 
turbine, which was shown working during the 
address, and examples of modern water-tube 
boilers. Great interest was shown by the 
audience in these models at the end of the 
meeting. A vote of thanks to the President was 
proposed by Sir Leonard Pearce, who said the 
Address was a masterly review by one who was 
in a unique position to give it by reason of his 
great experience, and it was stimulating to 
thought and action. Dr. Lea, seconding the vote, 
referred to the goodwill and fellowship that 
the President radiated around him, whether at 
a business or a social meeting. The vote was 
accorded with acclamation. 


Young Men for the Forces 
TuHE Ministry of Labour and National Service 
announces that a new and drastic combing out 
of industry is to be started in order to provide 
men for the Armed Forces, Even the munitions 
industries are not to be exempted, and it is 
stated that something like fifty different occupa- 
tions are to lose all young men under twenty- 
five who are physically fit, while many more are 
to lose men under thirty. The announcement 
says that, in view of the urgent need for young 
men in the Forces, the Government has decided 
that deferments granted for men in certain 
occupations, who were below the age of twenty- 
five years when they were required to register 
under the National Service Acts, and defer- 
ments granted for men in certain other occu- 
pations, who were under the age of thirty years 
when they were required to register, must be 
brought to an end. It is appreciated that this 
may cause some difficulty, but the Government 
is confident that at this stage of the war 
employers will do their utmost to ensure that 
young men are set free for the Forces. As a 
preparatory step, all the young men concerned 
will be summoned for medical examination 
almost immediately. Before any of them are 
called up, however, their employers. will be 
given an opportunity of indicating for which 
men they need substitutes. Where it is agreed 
that a substitute is needed, the man concerned 
will not be called up until a substitute has been 
supplied. It is particularly desired that 
employers should not enter into correspondence 
at this stage regarding individuals affected by 
this decision. The men concerned will be 
informed, and their employers communicated 
with, before calling-up action is taken. 


Sir Roy Fedden 
ELSEWHERE in this issue we reprint Sir Roy 
Fedden’s statement concerning the relinquish- 
ment of his position as chief engineer (aero- 
engines) with the Bristol Aeroplane Company, 
Ltd. Speaking at the thirty-second ordiary 
general meeting of the company which took 
place at Bristol on Monday last, October 26th, 
Mr.. W. G. Verdon. Smith; 


A Seven-Day Journal 


he said, regretted that the connection of Sir 
Roy Fedden with the company should be 
severed after a record of service extending over 
a period of twenty years, during which he had 
made great and valuable contributions to the 
design and development of aero-engines. For 
some time past (mainly in consequence of the 
very large developments of recent years in this 
part of the company’s business) the board had 
felt the necessity, in the public interest as well 
as that of the company, of reorganising the 
control of engine design and development. This 
matter was under discussion with Sir Roy 
Fedden for many months, the company being 
very reluctant to lose his services. Various 
proposals, were made to him.by which the full 
benefit of his continued assistance would have 
been retained. Sir Roy Fedden was unwilling 
to accept any of the board’s proposals, and it 
was not possible to arrive at any agreement 
with him. In these circumstances the board 
had had to make other arrangements. It was 
confident that, with the engine division of the 
company reorganised under the control of Mr. 
Norman Rowbotham, the continued successful 
design and development of Bristol aero-engines 
was assured. 


Loss of the U.S. Aircraft Carrier 
“ss Wasp 99 

On Monday, October 26th, it was officially 
announced by the United States Navy Depart- 
ment that the aircraft carrier “Wasp” had 
been lost. She was sunk in the Pacific Ocean on 
September 15th, after an attack by an enemy 
submarine. It is stated that 90 per cent. of 
the ship’s company, which comprised about 
1800 officers and men, including flying personnel, 
was saved. The “ Wasp ” was laid down at the 
plant of the Bethlehem Steel Company at 
Quincy on April Ist, 1936, under the 1935-36 
American naval programme, and she was com- 
pleted in April, 1940. Her hull form generally 
follows that of the ‘‘ Ranger” class, but her 
superstructure conforms to the “ Enterprise ”’ 
design, with a somewhat lighter funnel. She 
had a displacement of 14,700 tons and her prin- 
cipal dimensions were as follows :—Length on 
water line, 688ft., corresponding to an overall 
length of 739ft.; with a mean draught of 20ft. 
Her armament comprised eight 5in. 38-calibre 
dual-purpose guns and forty smaller guns, and 
provision was made to carry eighty-four air- 
craft, although seventy-two were normally 
carried. The general arrangement of the 
armoured protection followed that adopted for 
the “‘ Ranger” class of aircraft carrier. ‘The 
machinery consisted of a two-shaft arrangement 
of Parsons impulse reaction turbines, i 
steam from Yarrow water-tube oil-fired boilers 
constructed by the builders of the ship. The 
designed output of the turbines was about 
55,000 S.H.P., corresponding to a speed of 
approximately 30 knots. 

British Standards Institution 

At the annual general meeting of the British 
Standards Institution, which was held at the 
Institution of Mechanical Engineers on Thurs- 
day of last week, October 22nd, Sir Percy 
Ashley accepted the invitation to remain 
Chairman of the General Council. Dr. E. F. 
Armstrong, F.R.S., formerly the Chairman of 
the Chemical Divisional Council, was co-opted 
as a permanent member of the General Council. 
The Chairman reported the recognition by H.M. 
Government of the Institution, as the body for 
the issue of national standards, with. the 
exception of those issued by the Medical 
Research Council in the British Pharmacopoeia 
and Codex. Since the last meeting the Institu- 
tion has published 160 new and revised 
standards, bringing the total issued to 1300. 
These include war emergency specifications 
prepared at the request of the Ministry of Air- 
craft Production, the Board of Trade, the 
Ministry of Home Security, and the Ministry of 
Supply. British standard specifications are, 
it is pointed out, the result of the voluntary 
work of some 8000 representatives of most of 
the industrial and trade organisations in the 











ge laid up in a public garage, the garage pro- 
Bath prietors are the custodians and will render the 
i return. Under the Order a laid-up vehicle is 
OAL defined as any motor vehicle equipped with 
a rubber tyres for which no fuel allowance has 
ier been granted for any period after October 28th, 
ao 1942. Vehicles affected by the Order include 
‘sa private cars, hackney carriages, motor-drawn 
caravans, arid other types of trailers equipped 

dvert with rubber tyres, shooting brakes, station 
| vans, and horse-boxes. Goods vehicles up to, 
but not exceeding, 2 tons unladen weight are 

also included. The Order does not apply to 

a motor-cycles or pedal cycles, to side-cars or 
fret invalid carriages, or vehicles constructed or 
rool adapted to carry more than seven passengers, 
; exclusive of the driver, but it does apply to 





made the following statement :—The board, 
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Historic Accidents and _ Disasters 
No. XV*—Parrt I 


COLLIERY DISASTERS 

— greatest disasters which have occurred 
in industrial undertakings, in so far as the 

toll of human life is concerned, are those 
resulting from explosions in coal mines. This 
is due to the fact that a large number of 
persons are confined below ground at one 
time, and the explosion traverses a great part 
of the mine, if not all of it. 
Although by far the largest number of 
fatalities per annum in coal mines are caused 
by falls of ground, colliery explosions, by 
reason of their appalling suddenness, disastrous 
and far-reaching consequences, and the great 
loss of life occasioned in each single disaster, 
create greater consternation and are more 
conspicuous in the public mind than other 
colliery calamities: 

Of all the colliery explosions which have 
happened in the history of coal mining, the 
most appalling were those of Courrieres, in 
the Pas de Calais, France, which occurred on 
March 10th, 1906, and in which 1100 persons 
lost their lives, and Senghenydd, in South 
Wales, on October 14th, 1914, by which 439 
persons were killed. 

In this article it is proposed to describe 
these two great catastrophies and to point 
to the lessons which were learned from them, 
but before doing so some preliminary obser- 
vations are necessary on the subject of colliery 
explosions in general, in order that the reader, 
unacquainted with the history of coal mining 
and the evolution of the preventive means 
now in general application, may be so informed 
as to appreciate all the implications involved 
—the difficulties which have had to be met 
and the ameliorative measures which have 
been adopted. 

THE History oF COLLIERY EXPLOSIONS 

It might reasonably have been supposed 
that, seeing the extent of time which had 
elapsed since explosions in colliery workings 
first took place, preventive means would 
have long since been evolved to ensure their 
non-occurrence. But such has'not been the 
case, for our knowledge as to their causation 
and extension has been of slow growth. 
Far from there being a diminution of colliery 
explosions, the tendency has been until 
recently in the reverse direction, for earlier 
disasters were, in the great majority of 
instances, of smaller extent individually than 
those which characterised the latter half of 
the nineteenth and the early part of the 
present century. © 

In the early days of systematic coal 
mining—that is to say, about the fourteenth 
century (by which time coal was being mined 
by shaft and adit, and galleries were driven in 
the coal seam, with small pillars of coal left 
to support the roof), when the chief diffi- 
culties were those caused by want of air or 
from too much water or from subsidence— 
the individual mine extended over only a few 
acres, and had a comparatively short life. 
And, as only the seams of coal lying at 
shallow depth were exploited, it was an easy 
matter to open out a fresh mine nearby that 
about to be abandoned. 

The fifteenth, sixteenth, and seventeenth 
centuries showed only small advancement in 
coal mining methods. By the end of the 
seventeenth century, though deeper mining 
was practised, few mines were more than 
300ft. in depth, and, owing to their shallow- 
ness, were nearly always wet or damp ; they 
had, too, for the same reason, in many cases 

* No. XIV appeared September 11th. 





been drained of the inflammable marsh gas 
or fire-damp which exudes from the coal. 

It will be realised, therefore, that though 
there might be instances of burning from the 
ignition of small pockets of fire-damp (light 
carburetted hydrogen, methane, or CH,), 
such ignitions would seldom attain to such 
violence as to allow of their being regarded 
as coming within the category of a colliery 
explosion. The mine being damp, too, the 
danger from coal dust—not then, nor indeed 
until towards the close of the nineteenth 
century regarded as a potential danger—was 
largely non-existent. 

The earliest account extant of a colliery 
explosion is that contained in a paper con- 
tributed to the Royal Society by a Mr. Roger 
Mostyn in 1677, the explosion having occurred 
at his Mostyn Colliery in North Wales. 

During the latter half of the seventeenth 
century, by which time mining was being 
carried on at greater depth, though the mines 
were still shallow in the modern sense, by 


with water, to creep forward, advancing a lo 
pole in front of him, at the end of which was 
attached a naked light, and ignite the fire. 
damp, which, being lighter than air, accumy. 
lated near the roof, the man himself lying 
flat upon the floor until the flame had pasgeq 
over him. - This man was called the “‘ fire. 
man,” a term which exists to-day to designate 
the under-official in charge of a district in g 
coal mine who carries out the statutory 
examinations of the workings before and 
during the occupancy thereof by the colliery, 

It is outside the scope of this article to trace 
in detail the developments which have 
resulted in the admirably ventilated mines of 
the present time, but in the early days to 
which reference has been made, no artificial 
means were adopted to induce a draught of 
air in the mine workings, such ventilation as 
there was being entirely due to natural 
causes—‘‘ natural ~ ventilation,’ as it jg 
termed—but the erection of stoppings in the 
galleries excavated in the coal in order to 
conduct such air current as did exist right 
up to the coal face was practised as early as 
the fourteenth century, being known as 
“ face airing.” 

The inducement of artificial ventilation 
by means of a brazier of burning coals let 








MODEL MINE GALLERY FOR E 


reason of difficulties of drainage (except where 
free drainage by adits was possible and the 
mine workings extended over greater areas), 
much trouble seems to have been occasioned 
by fire-damp, for we find a Mr. J. Beaumont, 
in a paper entitled ‘‘ Fiery Damp in Mines,” 
communicated to the Royal Society in 1681, 
mentioning the fact that in the middle and 
more easterly coal works of the Mendip 
district there was scarcely a pit in which 
fire-damp was not present, and he relates 
that many persons had of “late years been 
there killed, many others maimed and burnt ; 
some have been blown up at the pit’s mouth.” 
Frequently in those days, so bad was the 
ventilation of a mine that the fire-damp was 
present in the workings to such a great 
extent that the atmosphere did not con- 
stitute an explosive mixture of gas and air. 
(It may here be explained that the range of 
explosiveness of a mixture of fire-damp and 
air is that in which methane is present to the 
extent of from 6-8 to 22 per cent. The high- 
explosive range is with mixtures containing 
8 to 14 per cent. of methane.) 

At many mines the fire-damp, which had 
accumulated during the night when the mine 
was idle, was got rid of by burning or explod- 
ing it next morning before the men started 
their work, the practice being for one of the 
colliers to descend the mine in advance of 








XPLOSION TESTS AT ESKMEALS 


down the divided shaft or by falling water 
is first mentioned as being applied in the 
seventeenth century.! 

With the advent of the greater area of 
workings of individual mines, the introduc- 
tion of the underground furnace became 
necessary—the date is uncertain—resulting 
in the considerable augmentation of the 
ventilating currents; and about 1760 “the 
ingenious Mr. Spelding, who is recorded as 
the inventor of the steel mill, suggested the 
coursing of the waste, which consisted of 
threading the air column up certain workings 
and down others, until it ventilated the whole 
waste.’’? 

Mr. Mathias Dunn, that eminent mining 
engineer ef the frst half of the nineteenth 
century, writing in 1852, states “‘ that it was 
no uncommon occurrence for the air to travel 
30 or 40 miles from leaving the downcast 
pit to regaining the surface.’’ The condition 
of an air current which had traversed 30 
miles of roadways in a gassy mine can easily 
be imagined, and it is not to be wondered at 
that, on occasion, fire-damp was seen to ignite 
on the current passing over the furnace ! 

By “waste,” it should be explained, is 
meant the abandoned pillars of coal left for 
the support of the roof. It was not the prac- 


1 Dr. Plot’s ‘“‘ Staffordshire,” page 138. 
2“ The Working of Collieries,” by Mr. Mathias Dunn, 








the others, and, having saturated his clothing 
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nee 
tice at that time, as now is done, to work off 
the pillars. 

The “ steel mill ” referred to was an appa- 
ratus, worked by hand, whereby a steel wheel 
was caused to revolve against a flint, thereby 
inducing @ shower of sparks as a means of 
giving light where a lighted candle could not 
be used, Owing to the presence of fire-damp. 

Perhaps the greatest improvement in 
ventilation of coal mines was that brought 
about in. 1810 by Mr. John Buddle, some- 
times known as ‘‘the father of the coal 
trade,” when he introduced the “ panel ” 
system of laying out colliery workings and 
the ‘splitting’ of the air current—the 
system which is now in universal practice. 
This briefly consists in working a given seam 
of coal by a number of districts or “ panels,”’ 
separated from each other by ribs or barriers 
of coal, the originating idea being by this 
system to localise the effects of “ creep,’ 
and limit the extension of explosions of fire- 
damp should such occur. It will be realised, 
therefore, that each panel or district con- 
stituted, to all intents and purposes, a 
minature mine. 

This method of laying out the mine led 
Mr. Buddle to devise the system of the com- 
pound ventilation of mine workings now in 
universal application, namely, the division 
of the air current into separate “ splits,” 
so that each panel or district had its own 
separate current of fresh air—that is to say, 
itsown “intake ” and “return” air currents. 

This brief introductory sketch of the 
development in the ventilation of coal mines 
is a necessary preliminary to render intellig- | 
ible to readers unversed in mining practice 
the description of the great colliery disasters 
to which reference is made later on. 

As everyone knows, the safety lamp was 
invented by Sir Humphrey Davy in 1815, 
with the object of preventing the ignition of 
fire-damp in mines, and there is no doubt that 
its introduction into “fiery ” (gassy) mines 
resulted in a considerable reduction in the 
number of small explosions and in the saving 
of many lives sacrificed under the old con- 
ditions of lighting underground. But exten- 
sive and disastrous colliery explosions still 
continued to occur and the improvement in 
the ventilation of the mines, which kept pace 
with the general expansion that charac- 
terised the coal trade at this period of its 
history, would seem to have had no mitigat- 
ing effect. Indeed, as collieries became more 
extensive individually, the death-rate per 
explosion showed a ‘marked increase, and the 
nineteenth century may be said to have 
inaugurated the era of great colliery disasters, 
which continued to occur to within quite 
Tecent years. 

The volume of fire-damp given off in some 
coal mines is very considerable, far greater 
than is commonly realised. Thus, in a by no 
means exceptional case, where the air currents 
in the aggregate amount to 300,000 cubic 
feet per minute, the air in the main return 
passing to the upcast shaft contains one- 
eighth of 1 per cent. of fire-damp, so that the 
total “ make ” of that gas in the twenty-four 
hours is 540,000 cubic feet. Yet, in a modern 
colliery, so well ventilated are the workings, 
under normal conditions no great accumula- 
tion of fire-damp can take place, it being 
swept away by the air current. 

Sudden outbursts, or “ hlowers,” as they 
are termed, overcoming the dissipating 
effects of the air current, might, of course, 
provide a vast explosive mixture, such as 





®“ Creep” occurs when the area of pillars is not 
sufficient to support the superincumbent strata and the 
floor of the seam is soft. The pillars are then forced 
downwards and the floor “rises,” where the coal has 
been removed, until floor and roof come together. 
Districts of pillars of several acres in extent have been 





known to creep tight in a single day. 


would cause, if ignited, an extensive explo- 
sion, but these phenomena are of compara- 
tively rare occurrence, and have rarely as a 
matter of fact, proved to be the cause of great 
colliery disasters. 

That a factor other than fire-damp, namely, 
coal dust, played an important part in 
colliery explosions, was slow of realisation, 
even in those quarters most intimately 
concerned with the subject, and _ this 
although as early as 1845 Messrs. Lyell 
and Faraday, when discussing the Haswell 
Colliery explosion in the county of Durham, 
drew attention in the pages of The Philo- 
sophical Magazine, and afterwards in their 
official report, to some of the effects of coal 
dust in the mine, as bearing upon the extent 
of the fire consequent upon an explosion of 
fire-damp ; but it was Mr. William Galloway 
(afterwards Sir William Galloway) who, 
having begun his researches in 1875 and con- 
tinued them until 1884, was first in Great 
Britain to propound the idea that a cloud of 
coal dust could constitute the sole ingredient 
in an explosive mixture with air, and this he 
did in a series of articles entitled ““ Coal Dust 
Explosions,” contributed to a periodical 
named [ron in 1878. 

Monsieur du Sonich, in France, had already 
in 1855 and 1861, in reporting on an explo- 
sion at Firminy Colliery, pointed to the 
intensifying effect of coal dust in the inflam- 
mability of the gases, and Monsieur Verpil- 
leux wrote to similar effect in 1864. 

In 1872 Monsieur Villiers expressed the 
view that coal dust played a very important 
part in the explosion at the Jobin Colliery, 
and Monsieur Seibel, director of the Cam- 
pagnas Mines, writing on December 5th, 
1874, went still further, maintaining that an 
explosion at one of the mines of this group, 
which happened at the commencement of 
November of that year, was caused by coal 
dust alone ; and he carried out experiments 
(see “‘ Annales des Mines,” 1875) with coal 
dust, which proved the possibility. 

The education of the mining profession to 
a realisation of the latent danger of coal dust 
as @ means of occasioning colliery explosions 
has been largely due to three of H.M. 
Inspectors of Mines, namely, Mr. (later Sir) 
Henry Hall, who carried out some illuminat- 
ing experiments ; and Mr. J. B. Atkinson, 
with his brother Mr. (afterwards Sir) William 
Atkinson, who dealt with the subject from a 
practical point of view in their remarkable 
work, entitled ‘“‘ Explosions in Coal Mines,” 
published in 1886. 

The subject becoming one for serious con- 
sideration by the Government, a Royal Com- 
mission was appointed in 1891, with Mr. 
Joseph Chamberlain as Chairman, to inquire 
into the matter of coal dust and colliery 
explosions, before which the late Professor 
Dixon strongly advocated the erection of a 
model on a large scale of a mine gallery for 
experimental purposes, but the suggestion 
was not adopted by the Commission, which, 
amongst other findings, stated that coal dust 
alone, without the presence of gas at all, 
might cause dangerous explosions if ignited 
by a blown-out shot or other violent inflam- 
mation; but were of the opinion that to 
produce such a result the conditions must be 
exceptional, and only likely to occur on rare 
occasions. 

In the year 1893 some experiments were 
carried out by the North of England Institute 
of Mining and Mechanical Engineers, in which 
the present writer participated, in some of 
which violent explosions of coal dust and air 
were obtained in a wrought iron tube, 3ft. 
in diameter and 101ft. in length. 

One of the recommendations of the Royal 
Commission on Accidents in Mines, appointed 
in 1906, was to the effect that the proposal of 








Professor Dixon, referred to above, should 
be realised. This the Mining Association of 
Great Britain undertook to do, and in 1910 
issued a report on a series of experiments 
which a Committee of that body had con- 
ducted at Altofts in Yorkshire, for which 
purpose they used a range of disused boiler 
shells, 7ft. 6in. in diameter and 600ft. in 
length, to represent the galleries of a mine. 

Thereafter the Government decided to con- 
tinue the experimental work, appointing 
an Executive Committee to superintend 
it composed of Sir Henry Cunynghame 
(Assistant Under-Secretary at the Home 
Office), Mr. R. A. 8S. Redmayne (the Chief 
Inspector of Mines), Captain A. P. H. Des- 
borough (an Inspector of Explosives), Pro- 
fessor H. Dixon, F.R.S., and Mr. W. C. 
Blackett (an eminent mining engineer). 
There was also a larger Consultative Com- 
mittee comprising many prominent mining 
men which seldom met. 

So that the explosions should upset no one, 
the Altofts Gallery was moved to and estab- 
lished at Eskmeals, a lonely spot on the 
Cumberland Coast, well away from human 
habitations, where it was extended to 800ft, 
and pointed seawards, and a smaller gallery, 
3ft. in diameter, was set up alongside the 
larger one for the purpose of. making com- 
parative experiments. 

The general lay-out of the gallery is shown 
in the engraving on page 352. 

At Eskmeals for some years valuable 
research work was carried out by the Execu- 
tive Committee, with the late Dr. Wheeler 
as the Committee’s chief research officer—a 
young man of marked ability and scientific 
attainments—the station being under the 
general direction of Captain Desborough. 
The results of these researches are embodied 
in seven reports to the Home Secretary, 
dating from 1912 to 1915 inclusive. 

The chief object of these elaborate and 
exhaustive experiments was the discovery 
and formulation of preventive measures 
which led to the issue on July 30th, 1920, 
of the regulations for dealing with coal dust 
in mines, which have done so much towards 
the prevention of extensive colliery explosions. 

It should be mentioned here that during 
the work of exploration and restoration of 
the underground roadways after the disas- 
trous explosion at Altofts Colliery of 
October 2nd, 1886,4 Mr. William Garforth 
(later Sir William Garforth) was impressed 
by the fact—one which the brothers Atkin- 
son had also observed in regard to other 
colliery explosions—that the explosive vio- 
lence diminished and finally died out in those 
roadways which contained much stone dust. 
So he conceived the idea of adulterating the 
coal dust in mines by the admixture of inert 
dust, thus rendering the dust innocuous, a 
process which is now regularly applied to 
roof, floor, and sides of all the underground 
roads of dry collieries in the United Kingdom. 

The Eskmeal experiments were largely 
directed towards inquiring into the nature— 
physical and chemical—and behaviour of 
various coal dusts and of the inert dusts to 
be used for admixture, under the varying con- 
ditions which obtain in mines. 

Allusion has been made to the introduction 
of the furnace as a means of ventilating mines, 
but by the Coal Mines Act passed in 1911 its 
use was prohibited in the case of all coal 
mines opened after the passage of that Act, 
except in such mines in which the total 
number of persons employed underground 
does not exceed thirty, and then only in 
which the upcast shaft does not contain any 
inflammable material. Ventilating fans had 
for many years been gradually substituting 





4 Altofts Colliery, a large and ably managed colliery, 
of which Mr. Garforth-was the managing director. 
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furnaces, and at the present time there are 
very few coal mines in Great Britain—or, 
indeed, elsewhere—in which the ventilation 
is actuated by other means. 

Such, briefly, are the main features in the 
evolution of coal-mining with which the 
general reader should be made acquainted in 
order that he may understand what is com- 
prehended in the description of a great 
colliery explosion. 


RescuE WoRK AND THE PREVENTION OF 
CoLLIERY EXPLOSIONS 


The immediate objective of those directing 
operations after the occurrence of a colliery 
explosion is that of rescue of survivors, 
recovery of the bodies of the victims, and 
the restoration of the mine, and, only 
secondary thereto, the discovery of the cause 
of the disaster, so that similar recurrences 
may, if possible, be prevented. 

The work of rescue is attended with grave 
risk of life to those undertaking it, not only 
on account of the possibilities of another 
explosion taking place, due to the existence 
of fires started by the first explosion, and from 
heavy falls of ground, due to the removal of 
support, but chiefly from the presence of 
the deadly carbon-monoxide gas, one of the 
constituents of after-damp, this gas being 
the result of incomplete combustion. So 
deadly is the gas that if present in the atmo- 
sphere to the extent of only one-fifth of 
1 per cent., if inhaled for a sufficient length 
of time, complete helplessness with loss of 
consciousness results. As the miners’ safety 
lamp does not indicate the presence of this 
gas unless it occurs in the atmosphere to the 
extent of over 1 per cent., some other means 
of detection must be provided for rescue 
parties. This is found in the form of some 
small animal, such as a mouse or bird, for 
it takes about twenty times as long for a man 
to be distinctly affected by the gas. A small 
bird carried in a cage is the better of the two, 
as when it falls from its perch it is high time 
for the rescuers to beat a retreat into fresh air. 

Early in the present century what are 
termed “rescue apparatus’ began to be 
tried in British and Continental coal mines 
after explosions therein. These apparatus 
are of such a character as to admit of persons 
equipped therewith exploring and working 
in vitiated atmospheres. There are various 
types of these “breathing’’ apparatus, 
which, unless used with knowledge and care, 
may prove—indeed, have proved—a source 
of danger to the wearer, on which account, 
as well as the desirability of the proper 
organisation of rescue workin mines generally, 
with the object of preventing indiscriminate 

adventuring, the Home Secretary, in 1910, 
set up an expert Departmental Committee 
to consider the organisation for rescue and 
aid in the case of accidents in mines and to 
frame proposals for making an Order or 
Orders under the Mines Accidents and 
Rescue and Aid Act, 1910. 

This Committee, of which Mr. C. F. G. 
Masterman, M.P., Parliamentary Under- 
Secretary, Home Office, was Chairman, 
reported on February 8th, 1911.5 

As a result of the recommendations of this 
Committe there now exists in every coal- 
mining district in Britain a central training 
and rescue station equipped with breathing 
apparatus, tools, fire extinguishers, c., 
necessary for use for rescue work in mines, 
together with means for rapid transport 
from the station to the mines. At these 
stations, too, squads or companies of miners, 





5 The other members of this Committee were Messrs. 
R. A. 8. Redmayne (H.M. Chief Inspector of Mines), 
W. N. Atkigson (H.M. Divisional Inspector of Mines), 
E. M. Hann (a prominent South Wales mining engineer), 
W. C. Blackett (the well-known Durham mining engi- 
neer), John Nelson, and John Wadsworth (both mines 


trained in rescue work and in first aid with 
leaders, are available at short notice on the 
ocourrence of a mine disaster. And there 
are at every mine, too, one or more competent 
rescue brigades, according to the number of 
underground employees at the mine. If the 
number is less than a hundred, it will suffice 
if the management haveacquired the privilege 
of calling for a brigade from a central rescue 
station, and two or more small birds or 
mice for testing for carbon monoxide have 
to be provided at every mine, and there are 
imposed sundry other requirements. 

Reference has been made to the desir- 
ability—nay, more, the necessity—of deter- 
mining, if possible, the cause of the explosion. 
This is done by following the course pursued 
through the mine by the explosive wave, and 
by so doing arriving at its originating point. 
As the late Messrs. W. N. Atkinson and A. M. 
Henshaw have well said, the investigation 
“calls for the exercise of the faculties of 
observation and deduction, and these, coupled 
with sufficient perseverance, will generally 
lead to the solution of the problem, which, 
from @ mere cursory examination, might 
appear a mystery full of contradictory and 
inexplicable facts.’’® 

There are a number of features, the obser- 
vation and consideration of which enable the 
investigators to arrive at certain definite 
conclusions regarding the points alluded to, 
some few of which may be mentioned. 

Little damage is apparent at the originat- 
ing point of a colliery explosion, and for 
about 50 to 80 yards therefrom ; then there 
is evidence of great violence having taken 
place. 
The reason for this seemingly paradoxical 
assertion can be demonstrated experimentally 
—as was done by the French experimentalist 
Berthelot, associated with Vielle, who 
measured the rate of the explosive wave, and 
Messieurs Le Chatelier and Mallard, who 
studied the preliminary phenomena which 
precede the formation of the waves. The 
results of the investigations of the latter were 
published in 1881.7 
These experiments, which were made with 
either nitric oxide or carbon bisulphide in 
a tube, showed that the flame travelled a 
certain distance at a uniform velocity ; then, 
after a certain point, vibrations were set up 
which altered the character of the flame, the 
vibrations becoming more intense, swinging 
backwards and forwards; then the flame 


a 


went out altogether or the gas detonate 
with extreme velocity. And Berthelg 
demonstrated that the rate of the explosi, 
increased until reaching a maximum } 
remained constant however long the columy 
of gas might be. 

In those cases, too, where explosions haye 
been directly due to the ignition of coal dust 
by a shot, it has been observed on many 
occasions that for some little distance, from 
50 to 100 yards on either side of the shot, there 
is likewise a singular absence of indications of 
explosive violence, showing that the explo. 
sion requires a certain time to develop a large 
body of flame. We are indebted to the late 
Colonel W. C. Blackett, already referred to, 
for the most probable theory of the genesis 
and propagation of a coal-dust explosion ina 
coal mine :—A cloud of dust is raised by a shot 
or by the explosion of a small volume of fire. 
damp. There is at the originating point a 
sudden expansion, followed by a contraction 
of the air, so causing a wave of pressure and 
rarefaction to traverse the roadways of the 
mine, which proceeds at a much greater speed 
than the following flame. This advance 
force, which Colonel Blackett termed the 
“pioneering phenomenon,” sweeps up the 
dust into the air, which, in its turn, is ignited, 
and so the explosion is continued throughout 
the mine, but with varying intensity, accord- 
ing to the state of the mine in respect of coal 
dust. Those who would like to pursue the 
matter further and follow Colonel Blackett’s 
reasoning and the practical application of his 
explanation are referred to his interesting 
paper, ‘The Combustion of Oxygen and 
Coal Dust in Mines,”’ in the “ Transactions ” 
of the Institute of Mining Engineers, Vol. IT], 
pages 54-63. 

Reference has been made to the existence 
of fires in mines as the result of an explosion. 
When these occur they are invariably at 
points where there has been little explosive 
violence, e.g., the commencement and ter- 
mination of the explosion. 

Such, then, are some of the features and 
deductions therefrom which will be present 
in the mind of the investigators invested 
with the duty of discovering the point of 
origin and cause of a colliery explosion, with 
a view to the prevention of recurrences. 
Every smallest detail indicative of the direc- 
tion of force and of flame will be by them 
observed and noted. 

(To be continued) 











The Minister of 


AS the twenty-first birthday celebration 
meeting of the Institution of Production 
Engineers, which was held at the Institution 
of Civil Engineers, Great George Street, 
Westminster, London, on Friday, October 
23rd, the Hon. Oliver Lyttelton (Minister of 
Production) outlined the new production 
policy of the Ministry and indicated how it is 
intended to obtain greater production and 
efficiency out of present plant and labour. 
In the first place, he gave a sketch of the 
scheme, already put before Parliament, for 
taking plant to the workers rather than 
bringing more workers to existing plant in 
crowded areas and of taking advantage of the 





6 “The Investigation of Colliery Explosions,” a paper 
read before the Mining Society of the University of 
Birmingham, December, 1909, by W. N. Atkinson, 
LL.D., and A. M. Henshaw, M, Inst. C.E. 

7 Messieurs Mallard and Le Chatelier, Annales des 





agents). 








Mines, 1883; see also Comptes Rendus in 1881. 





Production on a 


New Policy 


immobile labour in less congested areas. He 
expressed satisfaction with the memorandum 
recently issued by the Institution of Pro- 
duction Engineers entitled ‘‘ Increasing Pro- 
duction Without Increasing Facilities,” and 
said we had reached the point when it could 
not be hoped to increase production to any 
considerable extent under present conditions 
owing to the difficulty of bringing in more 
labour to existing plants and erecting new 
ones. It was safe to say that the supply of 
labour would determine the “ ceiling” of 
production, which, however, had not yet been 
reached even with our present labour supply 
and machine facilities. It was for that reason 
he had developed the scheme of making use 
of immobile labour in areas at present not yet 
occupied to any great extent with war pro- 
duction. In other words, it was necessary to 
make better use of both labour and machines. 
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Reference was then made to sub-contract- 
ing and the determination to allocate certain 
sub-contracts in future to the more efficient 
firms. Attention would in future be paid to 
those firms which had, efficient management 
and where the tooling was of the highest 
degree of specialisation. The more simple 
jobs would go to those firms where the 
management. and the tooling was less 
specialised, as at the present time there were 
far too many skilled man-hours being wasted. 
gn machines which might -almost be called 
primitive, and, as a result, the cost was as 
much as three or four times in some cases, 
and even up to sixteen times, what would be 
a fair figure in man-hours—and that was a 
thing we just could not afford at present. 
He emphasised, however, that those firms 
were not making undue profits out of the 
prices which they were obliged to charge, and, 
at the same time, he emphasised that there 
was no desire to discriminate against them. 
Indeed, small firms were absolutely ne 
to maintain flexibility over the whole field of 
war production to ensure dispersal of 
production against the danger of air attack. 
He instanced the case of a screw which was 
costing 44s. per gross to produce in a certain 
case, whereas a liberal cost would be 5s. 3d. 
per gross. Moreover, those machines could 
not be operated at all but for skilled crafts- 
men, and it was that waste of skilled man- 
hours which must be avoided. 

Forecasting a reorganisation of the whole 
field of sub-contracting, he said that since the 
Regional Boards had been set up the number 
of District Capacity Officers had been 
increased by 50 per cent. and he urged all 
contractors to make full use of the Boards 
and Officers in their own interest and also in 
the national interest. 

Paying a great tribute to the work of pro- 
duction engineers in war production, he said 
that our output of warlike stores was now 
5} times what it was in the first quarter of 
1940, and our output of aircraft was four times 
as great. We had not only caught up with the 
total Axis output of aircraft, but had 
surpassed it; but efficiency of production 
was useless without efficiency of control, 
although he hastened to remove any 
suggestion that hitherto the control of 
munitions production had been ill-organised. 
The point was, he said, that we had now 
reached a stage in the war when a new tech- 
nique had to be applied. We were now to 
some extent engaged in a war of quality, in 
which, in the future, it might be of greater 
importance to have a few of the latest weapons 
quickly than to have a bulk of the same 
weapons a few months later. It would there- 
fore be the best and greatest contribution of 
production engineers to the war effort to 
devote their efforts to a study of reducing the 
manufacturing processes to the absolute 
minimum and also to reducing as much as 
possible the time between the decision to 
make a new product and when that product 
first came off the production line. He asked 
production engineers to consider that with 
great care. In some cases there might be a 
halfway course by avoiding elaborate tooling 
and without falling into the other danger of 
using skilled labour to too high a degree. He 
acknowledged that frequent changes in 
design were infuriating to the production 
engineer ; but, in the main, such changes 
were due to the need for improvement in 
quality and flexibility in the problems of the 
war than to any incompetency or hesitancy 
in the central direction of production. 

Sir Alfred Herbert, proposing a vote 
of thanks to the Minister in a speech 
almost as long as the Minister’s address, 


demand was too great. 


day far fewer machine tools would have been 
needed, but the demands continued because 
it was felt that such machines were paid for, 
directly or indirectly, by the Government. 


most overworked department of the works. 


were possible to find labour for new machines, 
surely it was possible to apply that labour to 
existing machines which were waiting for it. 


the full night shift, but so far had only 
succeeded in getting 50 per cent. of their 
production machine tools employed at night. 


Sir Alfred said manufacturers were snowed 
under with masses of paper, and he loudly 
proclaimed that he did not believe there was 


engineering firms. He agreed with the 
Minister that we had almost reached the 
limit of finding new labour, but thonght that 
if firms could have just a little more from 
labour they would be able considerably to 
increase output. There had been two spurts 
on the part of labour, one being at the time 
of Dunkirk and the other when Russia came 
into the war. Since then, however, there had 
been a certain amount of dalliance and 
apathy creeping in. There was a great deal 
of time lost through absenteeism, for which 
nobody had yet found a remedy. He 
admitted he did not know the remedy, but 
he called the attention of the Minister to the 
position. We failed to stabilise wages at the 
right moment, and although there had been 
several right moments they had all been 
neglected, and firms had to face a continual 
demand for increases in wages, both general 
and sectional. No doubt the Minister heard 
about the general demands, but he did not 
hear so much about the sectional demands. 
Managements were distracted by the tedious 
and cumbrous procedure which had to be 
gone through. There were shop conferences, 
local conferences, and general conferences, 
and finally arbitration, before anything could 
be settled, and managements were distracted 
from their proper jobs of production by those 
continual labour differences. He feared that 
under the Essential Work Order discipline 
had rather disappeared. It was not suggested 
there should be harsh discipline, but reason- 
able discipline, and all attempts to put 
matters right through labour organisations 
were so tedious that employers could not be 
bothered with them. Actually, the only 
penalty an employer could impose was 
suspension for something like three days, and 
the men welcomed that with joy ! 

Although, in principle, the resistance of the 
trades unions had been withdrawn—always 
with reluctance—it still existed in fact. In 
his own toolroom there was an organised 
movement for making it difficult, if not 
impossible, to continue to employ women in 
the toolroom. Under instructions, the men in 
his toolroom were refusing to give that help, 
instruction, and assistance which was neces- 
sary, and all the employers could do was to 
go through the dreadful rigmarole which he 
had just mentioned. 

Speaking of getting more out of machines, 
Sir Alfred said the industry had never 
succeeded in getting the full use out of 
machine tools. The only way to do that was 
to work them night and day, but that was not 
being done. In the meantime, demands for 
new machines continued and he felt that that 
With properly 
organised efficient staffs working night and 


Every new machine tool required factory 
space to accommodate it, and heavy expense 
on jigs and fixtures, whilst a further load was 
placed upon toolroom staffs, which were the 


Surely it was wrong to install new machines 
in that way, when similar machines, fully 
equipped, were standing idle at night. If it 


For years his company had been trying to get 


Passing to the question of organisation, 


mercial orders it was possible to have the 
same gy as at present with half the office 
staffs. He also made strong reference to the 
need for not fixing unnecessarily fine limits. 
The present requirements reduced output, 
increased tool difficulties, and caused accumu- 
lations of scrap. 

Again, there was the question of uniformity 
of inspection. In some establishments work 
had been rejected which had been gladly 
accepted by another inspector in another 
department, and that was a really serious 
t 


By and large, continued Sir Alfred, the 
industry was doing its best, but if he were 
asked whether 100 per cent. was being 
obtained, the answer very definitely was 
“No.” With regard to finance, industry 
accepted E.P.T. and income tax, but it was 
not happy about its treatment in costing and 
price control. Costing was necessary to deal 
with profiteering and with new contracts 
where no experience or a basis of comparison 
existed, but where a standard of prices had 
been approved, industry felt it should be 
encouraged to give the greatest output, and 
by the exercise of skill and economy earn 
what it could, subject always to taxation. 
To-day, however, costing did not consist of a 
determination of price in relation to value. 
So far as he could see, it consisted of an 
examination by the accountants of the 
balance sheet, and if reasonable profits were 
being made on a small capital it was all 
wrong, but if a small profit was being made 
on a large capital then the firm was given full 
marks. He believed that was the result of 
political pressure on the Treasury, but what- 
ever the source, it was contrary to common 
sense and human nature, and constituted a 
grave menace to economy in operation and 
the production of large outputs. What 
encouragement was there to reduce expendi 
ture and obtain greater efficiency in operation 
and larger outputs when the result of such 
efforts was merely to be penalised ? 

Again, Sir Alfred said that industry could 
not easily reconcile the great differences 
between the treatment which labour received 
and that which industry received. Whatever 
burdens were placed on industry would be 
borne with courage and cheerfulness, but it 
was fundamental that any sense of injustice 
should be removed. 

Finally, Sir Alfred assured the Minister 
that whatever treatment the Government 
meted out to industry,, whether fair or 
unfair, whether just or unjust, industry 
would never fail to give all it had got. 

The vote of thanks was seconded and 
carried with acclamation. 

The Minister of Production, expressing his 
appreciation, said he could not but admire 
Sir Alfred’s political skill in raising matters 
to which there could, in the circumstances, 
be no reply in a debate. 








Propucer Gas ror Roap VeEutictes.—In India, 
the Punjab Government has sanctioned a sum of 
Rs. 10,000 for research work at the Industrial 
Research Laboratory, Lahore, in connection with 
the manufacture of producer gas plants for driving 
motor vehicles and for the production of suitable 
charcoal for these plants. © Government of the 
United Provinces has issued a warning to owners 
of all public service vehicles to provide themselves 
with producer gas plants, failing which they will be 
allotted no petrol. A factory for the manufacture 
of these plants has been established at Rampur and 
another is to be opened very shortly at Ghaziabad. 
There are intending manufacturers at Lucknow, 
Fyzabad, Gorakhpur, and Allahabad. Plans for 
the production of charcoal suitable for producer gas 
road vehicles are being prepared by the Government 
of the Union of South Africa. In Australia charcoal 
fuel for producer gas may be manufactured and 
sold only under licence, and only officially tested 








made an outspoken attack on several aspects 
of war production as it affects production 





a@ paper shortage ! 


With ordinary com- 


gas producers reaching a specified standard of per- 
formance may be offered for sale. 
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Boilers—Past 


By Cotonet 8. J. 


INTRODUCTION 


Y family has been engaged in boiler- 

making for four generations, of which I 
belong to the third. My grandfather com- 
menced in 1820 in Staffordshire. He was an 
able man and in some respects a pioneer, and 
was one of the first to install a steam riveter. 
This, however, proved to be a failure, because 
the men strongly objected to a machine to 
do away with hand work ; another drawback 
was the fact that the inevitable taper of 
punched holes made it exceedingly difficult 
to cut the rivets out for the frequent repairs 
then necessary. In those days the heat from 
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FIG. 1—HORIZONTAL EGG-ENDED BOILER BY TREVITHICK—1800 


puddling furnaces was frequently used for 
raising steam in boilers located above ; and 
the high temperature and bad water necessi- 
tated the frequent replacement of boiler 
plates damaged through overheating. 

In early days a boiler works consisted of a 
small pair of rolls, bending and punching 
machines, and hand hammers for riveting. 
It is interesting to note that to-day in some 
cases, even for high pressures, hand riveting is 
still adopted, and is very satisfactory. I 
have seen the plates required for spherical 
or dished ends being shaped in a concave 
hole dug in the ground, shaped to the 
required camber, and the hot plate knocked 
to shape with large wooden mallets; and a 
very good job wasmade. When finished the 
boiler was rolled along to a “lazy back ” or 
inclined gully, the wagon then being at 
ground level, and removed by teams of from, 
eight to sixteen horses. 


SHELL BorLers 

About 150 B.c. Hero of Alexandria con- 
structed an engine and boiler combined, 
which is considered to be the first workable 
design of steam turbine. 

It appears that Savery was the first man to 
employ steam generation in a boiler for doing 
useful work and thus making one of the most 
valuable services of Nature available to man. 
In 1702 Savery issued a pamphlet entitled 
‘The Miner’s Friend—An Engine to Raise 
Water by Fire.” This boiler appears to be a 
vertical covered cylinder with a dome top, 
working at a low pressure. 

Under the supervision of Newcomen in 
1712, a steam engine, with its boiler, was 
erected near Dudley Castle, and another at 
Griff Colliery, Nuneaton. Many varying 
designs of boilers followed, and in 1785 Watt 
introduced a horizontal wagon type cast 
iron boiler, with straight sides and bottom. 
This was later redesigned with curved sides 
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and bottom, to withstand a higher pressure. 

In 1800 Richard Trevithick introduced 
horizontal egg-ended boilers (Fig. 1) made of 
wrought iron, about 3ft.to 4ft. in diameterand 
up to 40ft. long. It is stated that these boilers 
worked at pressures up to about 80 Ib. per 
square inch. The flues were so arranged that 
the flame and hot gases travelled underneath 
the boiler and back again. In 1804 Trevithick 
built a boiler, 6ft. 2in. long and 4ft. 6in. in 
diameter with an internal flue. This was the 
well-known Cornish boiler (Fig. 2), and was of 
the general design still in use to-day. 

About 1855 Sir William Fairbairn invented 





the Lancashire boiler with two internal flues. 


O) 


The original boiler had no stays whatever ; 
the ends were flat and were formed of two or 
three plates. I saw some of these old boilers 
at work in the Staffordshire district years 
ago. There was a visible movement of the 
end plate above the flues, caused by the with- 
drawal from the boiler of the large volume of 
steam required at each slow stroke of the 
simple engines to which they were connected. 

Lancashire boilers still have a useful field, 
particularly where a large reserve of steam 
and water are desirable. Their comparative 
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Fic. 2—CORNISH 


simplicity of design, ease of operation, and 
unexacting requirements for feed water are 
important features for small installations 
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external brickwork may be eliminated, and go 
become self-contained units. The “ Super. 
economic ”’ boiler is similar to the dry-back 
economic boiler, except that it has a further 
nest of return tubes in the lower part of the 
boiler, to convey the gases to the back end 
again. The “ Thermax” dry-back boiler 
is very compact and has more tube heating 
surface, with three passes for the gases, 
Dry-back boilers are very economical and 
compact. They are built up to 12ft. in dia. 
meter and 15ft. long, and when fitted with 
mechanical stokers and superheaters will 
give an evaporation of 20,000 lb. per hour, 
They can carry pressures up to 250 Ib. per 
square inch, and they have an efficiency of 
over 80 per cent.; and if economisers or 
forced draught fans are fitted the efficic ney 
would be further increased. 

Shell type boilers are very reliable, and do 
not require repairs for many years, and with 
the addition of mechanical stokers, super- 
heaters, and economisers they are now fairly 
efficient. They are, however, limited in 
evaporation and their pressures do not 
normally exceed 250 lb. to 300 lb. per square 
inch. A recent development is the adoption 
of all-welded construction (Fig. 3). 


WATER-TUBE BOILERS . 


The principle of the water-tube boiler is 
that of separation of the water into small 
sections so that each section can be exposed 
to the maximum amount of heat. The earliest 
known example of this principlo dates back to 
the time when Pompeii was a flourishing 
city, before a.D. 78. During excavations of 
the buried city two bronze vessels, obviously 
used for heating water, were discovered and 
are now in the museum at Naples. Examples 
of two of these are shown in Fig. 4. While 
these vessels are most interesting from the 
artistic standpoint, they are even more 
interesting to the engineer. Each has an 
internal flue and tubular fire-bars ; water is 
circulated through the latter to enable the 
maximum heating effect to be obtained from 
the fuel. Both vessels or heaters are made of 
copper, and all joints are brazed, charcoal 
firing being adopted. They contain some 
features of present-day practice, including 
internal flues such as are used in Lancashire, 
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BOILER BY TREVITHICK—1804 


Cornish, economic, and other shell type 
boilers ; 
principle employed in all water-tube boilers, 


and water tubes embodying the 





1942: Presidential Address. Abstract. 


requiring relatively low steam pressures. 
These boilers may be fitted with mechanical 
stokers, superheaters, and economisers, and 
will evaporate up to 12,000 lb. to 15,000 Ib. 
per hour, at an efficiency of 75 to 78 per cent. 

Economic dry-back boilers seem to be 
superseding the Lancashire type to some 
extent, on account of the reduced space 
required. They have the advantage that 





while the brazed joint surely entitles them to 
be regarded as the early ancestors of the 
modern welded. boiler. 

There seems to have been no further 
development in water-tube boilers until the 
year 1796, when Count Rumford devised a 
boiler consisting of a number of cylinders 
containing water, between which the hot 
gases were circulated. Confronting the early 
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poilermakers was the very great difficulty of | the originator of the forced circulation boiler. 
obtaining tubes, but in 1803 Woolf invented|In 1825 Joseph Eve patented a boiler 
3 water-tube boiler comprising a row of|(Fig. 5) consisting entirely of tubes and 
tubes connected to a boiler drum, and he! cylindrical vessels. Upper and lower vessels 





Fic. 3—-ALL- WELDED ECONOMIC BOILER 


appears to have realised the need for con- 
sidering questions of movement due to 
expansion. In 1824 Jacob Perkins made the 
first practical attempt to use high-pressure 
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Fic. 4—ROMAN {VESSELS FORJHEATING WATER 


steam. To doso, he had to develop a tubular 
boiler, as no shell boiler then made was 
suitable. This boiler, which worked at the 
very high pressure of 500 lb. per square inch 
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Fic. 5—Eve’s BOILER—1825 


for a period of two and a-half years, con- 
sisted of a number of hollow cast iron tubes 
arranged in three tiers above a furnace. 
Perkins used a pump to ensure circulation 
and in many respects seems to have been 





ahead of his time, and he would appear to be 


were joined by a bank of tubes exposed to 
heat, and downcomer pipes were provided to 
ensure proper circulation of the water. This 
boiler contained a most ingenious attempt to 
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Fic. 6—GURNEY’S BOILER—1827 


provide automatic means of isolating any 
tube which. failed while steaming. 





The first real stimulus to progress in water- 
tube boilers arose from the interest in steam 


road carriages at this period because the 
relatively light weight of the water-tube 
boiler was then recognised and understoed. 
One of the pioneers in this respect was Golds- 
worthy Gurney, who in 1826-27 produced 
several advanced types (Figs. 6 and 7) and 
undertook valuable research work. Gurney 
experimented with various models made of 
glass tubing and seems to have appreciated 
the need for careful design, particularly with 
regard to water circulation. 

The sectional type of water-tube boiler 
seems to have been first developed com- 
mercially in 1849 as the Belleville boiler. 
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FiG., 7—GURNEY’S BOILER—LATER PATTERN 


This French design, which was extensively 
used both for land and marine work, was 
followed by a boiler made by Stephen Wilcox 
in 1856, with inclined water tubes extending 
over the fire between water legs’ placed at 
front and back (Fig. 8). 

In 1867 the boiler first assumed the now 
more familiar form under the joint names of 
Babcock and Wilcox, and appears to have 
been thé first sectional water-tube boiler 
with free circulation of the water in one 
continuous circuit. This boiler consisted of a 
nest of horizontal tubes acting as steam and 
water containers placed above, and connected 
at each end by bolted joints to a nest of 
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DE HAVILLAND “MOSQUITO” RECONNAISSANCE BOMBER 








inclined heating tubes filled with water. 
Various experiments were tried, with a view 
to getting rid of these joints, as they gave 
trouble by leaking. Very soon the sinuous 
header was developed for each vertical row of 
tubes, with its own connections to the steam 
receiver at each end. All joints were then 
made by expanding the tubes into bored 
holes, thus eliminating the use of bolts or 
screwed threads. . 

The development of the steam turbine 
caused an increasing requirement for larger 
boilers; with higher pressures and tempera- 
tures, and the only type of boiler which could 
expand to deal with these increasing demands 
was the water-tube boiler. In the early days 
of turbo-generators, steam pressures and 
temperatures were only slightly higher than 
for reciprocating engines, and it might even 
be said that the turbines were designed to 
suit boiler plant available ; but the position 
quickly reversed itself so that the boiler 
plant now has to be designed to suit the 
turbine, and it is the turbine-operating con- 
ditions which now decide the steam pressure 
and temperature of the boiler plant. 

From 1907 the installation of water-tube 
boilers steadily advanced in conjunction with 
the adoption of turbine-driven generators. 
At (that time it was a common practice to 
use water-tube boilers evaporating about 
20,000 Ib. per hour at a working pressure of 
200 lb. per square inch, and final steam 
temperature of 600 deg. to 650 deg. Fah., 
whilst the rating of generators commonly 
employed was about 1000 kW, with surface 


condensers. 
(To be continued) 








AUSTRALIAN Mica.—Hitherto mica for electrical 
purposes has been imported by Australia from 
Madagascar. An Australian company has now 
been formed to work a deposit of mica in Central 
Australia for the production of components of aero- 


R.A.F. Reconnaissance Bomber 
“Mosquito” - 


On Tuesday morning, October 27th, the 
Ministry of Aircraft Production released pre- 
liminary details of the new ‘“‘ Mosquito ”’ 
reconnaissance bomber, which has recently 
taken a successful part in many daylight raids 
over enemy and enemy-occupied country, 
notably the recent daylight attack on the 
Gestapo headquarters at Oslo. 

The new bomber was designed and con- 
structed by the De Havilland Aircraft Company, 
and is outstanding in its conception and design, 
compared with other modern operational types of 
aircraft, on account of its wooden construction. 
As the accompanying engraving clearly shows, 
it is a twin-engined monoplane. It has under- 
slung engines of Rolls-Royce design, to which 
De Havilland ‘‘ Hydromatic”’ airscrews are 
fitted. The clean outline of the aircraft, with 
its neat engine nacelles, may be noted. The 
cockpit gives an excellent view to the pilot, and 
below in the nose of the machine is the bomb 
aimer’s compartment. The simple wooden 
construction has been planned so as to permit 
of widely dispersed manufacture. 

The ‘ Mosquito” is the first operational 
type of aircraft to be developed by the De 
Havilland designing staff since the “‘ D.H.9” 
and the “ D.H. 10” of the last war. In this 
connection credit for the excellence of the new 
design is shared by Captain Geoffrey De 
Havilland; Mr. C. C. Walker, the chief.engineer 
of the company; Mr. R. E. Bishop, the chief 
designer; and Mr. R. M. Clarkson, the chief 
of the company’s aerodynamics depart- 
ment. 

The principal dimensions and particulars of 
the new bomber so far released include the 
following :—Wing span, 54ft. 2in.; overall 
length, 40ft. 9in.; and height over propeller tip 
vertically upwards with the tail on the ground, 
15ft. 3in. Both the undercarriage and the tail 
wheel are retractable. The armament of the 


South Affican Engineering 
Notes 


(By our South African Correspondent) 
(August, 1942. 
Signal Hill Tunnel 

THE ratepayers of Cape Town and Sea 

Point are urging the City Council to construct 
a tunneF connecting the two places. At a 
meeting to support the scheme, Mr. George 
Stewart, Senior Lecturer in Civil Engineering 
at the University of Cape Town, speaking in 
favour of the scheme, said the length of the 
proposed tunnel, if constructed from the vicinity 
of St. John’s Road, Sea Point, to the upper end 
of Buitengracht Street, Cape Fown, would be 
about 6000ft., and it should be 40ft. wide, to 
allow of four traffic lanes, and 14}ft. high, with 
an air duct above. The tunnel would be a short 
cut between Sea Point and the city, would ease 
congestion along the Main Road and the High- 
level Road, and would reduce the present dis- 
tance of 34 miles to 1} miles, save fifteen 
minutes, and reduce accidents. It would also 
provide a safe air raid shelter. Signal Hill, 
through which the tunnel would pass, is com- 
posed of Malmesbury shale or “ bluestone,” and 
no major difficulties are foreseen in constructing 
the tunnel through it, as there is an overburden 
only about 10ft. thick. Mr. Stewart does not 


Delayed in Transmission) 


estimates the cost at £47 a lineal foot, or about 
£300,000 in all. Interest and maintenance 
charges on this sum would be met by a toll of 
3d. or 6d. on each vehicle that passed through 
and he thought at least 2000 vehicles a day 
would use the tunnel. Stone from the tunnel 
could be used in construction of Cape Town’s 
new giant graving dock and could probably be 
sold for £70,000 to £90,000. Mr. Stewart con- 
siders that the tunnel could be constructed in 
twelve to eighteen months. Labour could be 
found ; the real problem would be to get the 





“Mosquito ”’ is believed to consist of four 





plane sparking plugs. 


20-mm. cannon and four 0-303in. machine guns. 


drills and mechanical plant that would be 
required. He estimated that at 6 square feet 
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think water would cause much difficulty. He * 
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per person the tunnel would provide shelter 
from air raids for 40,000 people. 


§.A.R. Unit’s Big Job in Egypt 


Fourteen months ago a South African 
Railways and Harbours workshop unit was 
recruited and left the Union in the record time 
of ten days. ‘To-day these men are the back- 
pone of a@ tank repair workshop in Egypt, 
which has done as much as any combatant unit 
to hold up the Axis advance. They are putting 
damaged tanks back in the fighting as fast as 
they are knocked out by the Germans and the 
wear and tear of desert service. In a huge 
workshop an orderly routine familiar from 
g.A.R. and H. repair dep6ts at Braamfontein, 
Durban, and Salt River is being carried on by 
Springbok tank repair technicians. At their 
side work British technicians from the Royal 
Army Ordnance Corps. They work surrounded 
by breast-high walls of sand-filled petrol tins 
to localise blast and splinters from bombs. 
Tanks come in from the battlefield at one end 
of;this great shed, battered and bent, some 
apparently untouched except for sinister little 
holes drilled neatly through the tough plating 
by armour-piercing shells. They make a 
steady circuit of the production line and roar 
out at the other end smoothly and powerfully 
on their way to the testing ground, and the 
same day, passed as perfect, they trundle up 
on to the backs of huge many-wheeled tank 
carriers, and so off once more to the battle. 
Just like the factories, this workshop produces 
new tanks, not overhauled ones, but they build 
them up from old tanks plus new parts. There 
is a lot of hard work behind this successful 
synchronisation with the urgent needs of the 
battlefield. The only-way to turn out the tanks 
as fast as they were needed was to establish a 
production line like any modern factory. But 
planning and achievement can remain a long 
way apart in the Middle East unless there are 
men of high ability. Notwithstanding the rush 
and urgency of the work during the present 
crisis, these men are looking ahead to the day 
when the Springboks will also be fighting in 
tanks. 


Manganese and Chrome Exports 


If steel is the bone of modern warfare, 
the alloying elements, manganese, chrome, and 
tungsten are its marrow. The United States 
imported one-third of her chrome ore require- 
ments from the Philippine Islands and New 
Caledonia, alternative sources for which now 
have to be sought. Low-grade domestic 
chrome ores are also being utilised in the 
U.S.A. Manganesy ard chrome exports from 
South Africa will probably be exported in much 
larger quantities, and the production of tungsten 
and its export will probably be materially 
increased as a result of the new activity now 
being displayed by prospectors. 

In 1940 the local production of chrome ore 
from the important Transvaal deposits reached 
200,000 tons and is now considerably larger. 
This ore is used chiefly in the chemical industry, 
although the harder lumps are sometimes 
quite suitable for refractories without previous 
treatment. In order to be suitable for ferro- 
chrome production chrome ore should contain 
& minimum of 48 per cent. Cr,O;, with sulphur 
and phosphorus contents each less than 0-1 per 
cent. The ratio of chromium to iron in the ore 
should not be less than 2-8 to 1 and preferably 
3to 1. The huge deposits of chrome ore in the 
Transvaal are generally low to medium in 
grade, but ore with about 50 per cent. Cr,O, 
has also been exported in not negligible quan- 
tities as “‘ washed ” or concentrated ore. The 
ratio of Cr to Fe is against its use for ferro- 
chrome manufacture. However, a method of 
utilising chrome ores of unfavourable chromium 
to iron ratio is now available in M. J. Udy’s 
process, and is reported to be quite satisfactory. 
Chrome ore is the primary material for the 
production of dichromates of sodium and 
potassium, which are fundamental salts for the 
production of others largely used in the various 
chemical industries. These industries prin- 
cipally comprise those of electro-plating with 
chromium, tanning, dyeing, glass making, and 
pigment production. Friable ore, as, for 


instance, the Transvaal product, is preferred 
to hard lumpy ores for the chemical industry. 
Quite recently the imports into Canada of 
South African ore were utilised in the manu- 
facture of ‘‘ Chrome X ” by means of the Udy 
process referred to above. This product 
replaces ferro-chrome, and by its use steel in 
the low-chromium range can be made in the 
open hearth. The resources of chromite in the 
Transvaal may be described as unlimited. 
Although there is not yet sufficient information 
available, it seems more than likely that a large 
percentage of the total ore available has a 
chromic oxide content of between 40 per cent. 
and 45 per cent. Quantities of ore containing 
up to about 48 per cent. Cr,O, are available. 
The mines are making provision for larger 
supplies of the ore, as the demand, specially 
from hard lumpy ore of good-grade, exceeds the 


supply. 


** Duncan Dock,’’ Cape Town 


The Minister of Railways and Harbours 
has announced that the Governor-General, Sir 
Patrick Duncan, has consented to the bestowal 
of the name ‘“ Duncan Dock” on the portion 
of Table Bay harbour, hitherto referred to as 
the ‘“‘ New Basin.” The area concerned is the 
whole of the enclosed harbour from the Seuth 
Pier to the Yacht Harbou®; and the site of the 
new graving dock to be situated at the Wood- 
stock end of Table Bay. 

The original berthing area at Cape Town was 
named the Alfred Dock, after His Royal 
Highness Prince Alfred, Duke of Edinburgh, 
who laid the first stone of the harbour break- 
water in 1860, and returned to South Africa to 
open the dock bearing his name in 1870. The 
next major extension to Table Bay harbour was 
the construction of the Victoria Dock, named 
after Queen Victoria. The surface of this dock 
is eight times greater than that of the Alfred 
Dock. The fact that the area of the Duncan 
Dock is four times that of the combined 
area of the two older docks, being over 216 acres 
in extent, strikingly illustrates the growth of 
Table Bay harbour. 


Wool Processing in the Union 


The topic of a wool factory for the 
Union is much to the fore at the present time. 
Dr. V. Bosman and S. D. Rossouw state that 
90 per cent. of the South African wool output 
must be exported in the grease or in a treated 
condition, and cannot be used for local con- 
sumption. They believe, however, that wool 
tops could be made here and offered in the 
world market. The by-products—grease 
(lanolin) and potassium salts—would be very 
valuable to the South African economy. These 
gentlemen also think that the local production 
of wool tops would be helpful in making 
knitting wool yarn, to be made into socks and 
pullovers, plain piece goods (flannels and serges) 
in South African factories, while hats could also 
be made from noil, which is a by-product. The 
capital outlay for a top factory having a 
capacity of 50,000 bales of grease wool per 
annum—one-sixteenth of the South African 
wool clip—would be only one-tenth of that 
required for a complete worsted plant. Though 
some overseas firms prefer to buy wool.in the 
grease, Messrs. Bosman and Rossouw suggest 
that this is not so on the whole, and they believe 
that a standardised production of tops would 
be economical, once the initial costs of such a 
new industry had been paid. 


Plight of Electricity Users 


Of all the inconveniences, and worse, 
that the general public or the larger part of it 
is called upon to endure with resignation, that 
of the freezing of electrical supplies is regarded 
with the greatest concern. For as the result of 
the regulations “ freezing” from 75 to 100 per 
cent. of all stocks of electrical materials in the 
Union, consumers are finding it difficult to 
obtain replenishments for their empty lamp 
sockets. Since lamp stocks, however, fall in 
the 75 per cent. restricted class, they may still 
be purchased one at a time, provided a dealer 
can be found whose stocks are sufficient to 





permit him to be certain of being able to take 


care of his own immediate requirements with 
some to spare. 

Flex cord, which has been frozen 100 per 
cent., is unobtainable, and this is true also as 
regards plugs, switches, lampholders, and 
adapters. As it appears likely that the “ freez- 
ing condition ” will remain in force until the 
Defence Department’s extensive “requirements 
are fully satisfied, with a Union-wide census of 
existing stocks necessary before any attempt 
can be made at appraisal, it will be some time 
before private needs in these directions can be 
taken care of. Such appliances as domestic 
ranges, refrigerators, washing machines, and 
so on fall in the 75 per cent. restricted category, 
but as stocks of these have been low for some 
time, would-be buyers have almost to beg to 
be allowed to make a,purchase. Persons already 
owning a major appliance cannot buy a new 
one to replace it. Spares for electric appliances 
have not yet been placed on the restricted list, 
although stocks of these, too, are growing scarce. 
Some merchants refuse to sell appliance spares, 
such as elements, to anyone unless the burnt-out 
or otherwise useless part is produced as evidence 
of urgency of need. 

The municipal departments of the various 
large towns are directing all their advertising 
efforts to appeals to consumers to take all 
possible care of their appliances, lest they should 
be deprived of their use “for the duration.” 
The necessity for giving heed to these warnings 
has just been brought home to everybody by 
the announcement to the public generally that 
no applications for permits for the imports of 
any goods will be granted except those listed in 


priorities one to five. 


Urgent Call for Aluminium 


The Director-General of War Supplies 
is calling upon all South Africans, and especially 
housewives, to give up their aluminium for 
urgent war needs. He is not only asking for 
scrap aluminium, but for all aluminium. Every 
ounce is needed. South Africa has no aluminium 
production industry ; the country is, so far as 
is yet known, possessed of no substantial 
deposits of the claylike mineral, bauxite ; but 
immediately before the war aluminium was 
widely used for domestic purposes and more 
than 20,000 different types of household articles 
were being made of it in 1939. This has 
enabled South Africa to respond with enthus- 
iasm to the appeal, and from every corner of 
the country, from big towns and little towns, 
from cities and villages, and even from farms, a 
stream of aluminium has come, and is coming. 
A number of commercial firms and engineering 
ofganisations have handed over either new 
aluminium articles or aluminium scrap. 
Organisations in Johannesburg have offered to 
replace motorists’ aluminium number plates 
at cost price if they surrender their aluminium 
plates. A great deal of the aluminium collected 
in the Union-wide drive will go into the engines 
and other components of aircraft, tanks, and 
armoured fighting vehicles, land mines, and 
hand grenades, and some is wanted for “ secret 
munitions.” : 








TELEPHONE DEVELOPMENT.—On retiring from 
his post as head of the Swedish Ericsson Telephone 
Company, Mr. Hans Th. Holm recently made some 
interesting predictions about the development of 
telephone technique in the near future. He said 
that a lively experimental activity is going on in 
Sweden, as well as in Great Britain and America, 
with the object of finding practical methods of 
transmitting the largest possible number of tele- 
phone calls at one time on the same line. A method 
is already being practised which allows from twelve 
to sixteen calls simultaneously, but the experts are 
not satisfied with this result, and are striving for 
possibilities to operate 200 calls over the same line. 
For this p se the so-called coaxial type of 
cable is used, fitted with amplifier devices at about 
every second kilometre. While it is likely that 
such an arrangement will be technically possible 
within no distant future, it will be found rather 
expensive, and cannot be expected to pay if con- 
fined to the telephone service alone. However, it 
might be possible to use that type of conductor 
for television as well, and, if some kind of joint 
traffic could be organised between telephone and 
televisior® the use of coaxial cables would prove 





economical. 
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NOTICES TO READERS 





The fact that goods made of raw materials 
in short supply owing to war conditions 
are advertised in this paper or described 
in its editorial columns should not be 
taken as an indication that they are 
necessarily available for export. 











With a view to the conservation of paper, 
readers are advised, in the interests of all con- 
cerned, to place a regular order for THE 
ENGINEER with their newsagent or direct with 
the Publisher. 

*,* If any Subscriber abroad should a 2 THE ENGINEER in 
an imperfect or mutilated condition, he will oblige by oo 
prompt information of the fact to the Publisher, with the 
of the — through whom the is obtained. Such com 

suffered, can be remedial by obtaining the paper 

direct from thisofr . 

*,* For Subscription rates, see page 2 of Advertisements. 

* ** All letters intended for insertion in THE ENGINEER or con- 
* taining questions be accompanied 
address of the writer, not Sor pul 
a "No notice whatever can 

nications. 





* ome coatings can be given to return drawings or manu- 
* scripts ; correspondents are therefore requested to keep copies. 
CHANGES OF ADDRESS 

*,* Will Subscribers please note that in all advices regarding 
pel My atin ery te lh emer ae 
address, as our lists are kept alphabetically by towns. Advices 
of this nature should reach a a ee 
morning prior to the 


Postal Address: ‘‘ The 5 earner oe 28, Essex St-eet, Strand, 


Telegraphic Address : ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone . CENtral 6565 (10 lines). 








THE STATUS OF ENGINEERS 


THE position that engineers, by right of 
their education, their mental training, and 
the importance of their works, should occupy 
in social organisations has been the theme of 
many editorial articles and many letters in 
these pages. Stress has been laid upon the 
truism that of all industries and, professions, 
none permeates the whole body of the cor- 
porate life of civilised communitigs to a 
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are more closely trained in logical thought 
than engineers, and that none are better 
qualified to appreciate correctly the effects 
of their own operations and to visualise the 
potentialities of the future than those whose 
daily duty it is to direct the forces of Nature, 
to bend materials to useful purposes, and to 
satisfy and foster the demands of the world 
for the amenities of civilisation. 

We welcome, therefore, with exceptional 
pleasure the admirable postscript to the 
evening news bulletin of the B.B.C. which 
Dr. C. E. Inglis delivered on Sunday last. 
This is probably the last public announce- 
ment that Dr. Inglis will make as President 
of the Institution of Civil Engineers, and it 
rounds off, so to speak, much of the work 
upon which he has been engaged during his 
year of office. We are fortunately able, 


the speech in full, and we commend it to the 
attention of those readers who missed the 
pleasure of hearing it. It was very inge- 
niously conceived. Opening with the plea 
that engineers should be entrusted with more 


both in war and peace, it passed on to describe 
the magnitude of some of their undertakings 
and the visions that they hold of the future, 
and then returned to the opening theme, 
carrying it further and finally urging 


their calling. “Those who plan and carry 
out vast engineering works,” said Dr. Inglis, 
“ must be men who possess forward-looking 
minds, coupled with great resolution and 
powers of leadership, just the type of leaders 
we want in these days and in the days of 
post-war construction. Yet for political 
leadership in this country scientific and 
technological ability would appear to be 
almost a disqualification.’”” There may be 
differences of opinion upon the peculiar 
fitness of engineers for the political arena, 
but there can be none about the rightness of 
employing them in positions of highest 
authority on matters within their proper 
sphere. No engineer will disagree with Dr. 
Inglis’s statement that “if you want them 
to come out inte the open, as they certainly 
should, and take a leading part in the new 
order they have created, they must be 
offered something more tempting than an 
occasional invitation to serve on a Govern- 
Far too often 
during the war engineers have found, and 
still find, themselves under the domination 
of superiors who have at best little more 
than a dilettante acquaintance with engi- 
neering problems and at worst know as little 
about them as they have sympathy with 
them. 

The broadcast “talk” enjoys the advan- 
tage of reaching all sorts and conditions of 
men. It is not reserved to one profession, to 
one political party, to one mode of thought. 
It may awaken in the minds of men who have 
never before given the matter a moment’s 
thought new reflections and considerations, 
and evoke sympathy which before had been 
lacking because knowledge was wanting. 
For this reason we believe Dr. Inglis’s 
address will do incalculable good. People who 
never before had thought of the status of 
engineers will now ponder it and others will 
begin to see that unless engineers—real engi- 

neers—are given the weight in national affairs 


—— 


plishments, the world will fall short of the 
ideals that are being formulated for the ney 
era. 


Absenteeism 


A GREAT deal has been said about 
absenteeism in factories and mines. Much of 
it argues from the particular to the general, 
and, generally speaking, the charges show a 
lack of proportion. To the best of our belief 
the subject has not yet been fully studied 
with the aid of data and statistics. Acc ording 
to the Ministry of Labour, absence from work 
over the whole country amounts to not less 
than 10 per cent. daily. That looks a formid. 
able figure until it is examined more closely, 
If the term “ absenteeism ”’ is reserved, as it 
should bé, for absence without due cause or 
reasonable excuse, the net figure is reduced 
from 10 per cent. to little more than 3 per cent. 
Some doubt may justly exist as to what con. 
stitutes a reasonable excuse for absence. 
But even if the 3 per cent. be increased to 
5 per cent. so as to embrace border-line cases, 
it cannot, in the circumstances of war, be 
regarded as an alarming figure. It implies 
that attendance approaches 95 per cent. of 
capacity. There is, however, an important 
defect in this method of computation. The 
average is struck between the good and the 
bad without discrimination. That is not 
fair to the good industries, and shows too 
much favour to the bad. In some industries 
and districts there is little or no absenteeism; 
in others it rises to as much as 15 per cent. 
No useful end is attained by lumping such 
diversities and striking a mean. 

Last week the Ministry of Labour published 
a circular on “ The Problem of Absenteeism,” 
in which several suggestions for reducing it 
are put forward. Taken as a whole, it may 
be regarded not unfairly as an apologia for 
the absentees and, as so often before, manage- 
ment is charged with lack of sympathy and 
understanding, and held, indirectly at least, 
responsible. For example, we find it sug- 
gested that “‘the planned hours of working 
of individuals or of sets of workers ”’ should 
be arranged with “some regard to their 
personal convenience,” whilst the modern 
view that the factory is an establishment 
primarily designed for the convenience and 
sustenance of labour finds expression in 
the statement that “the adaptation of the 
industrial machine to meet the reasonable 
requirements of the human beings who 
operate that machine is essential if the 
optimum national output is to be maintained 
and anything approaching war weariness is 
to be discouraged.”’ In view of all that has 
been done by employers in modern days to 
improve the lot of working people, it cannot 
justly be said that they are unsympathetic, 
but when the volume of labour in many 
factories and mines is considered it must be 
obvious that problems of control and manage- 
ment make it well nigh impossible to give 
consideration to individual cases. Mass 
organisation is imposed by the conditions, 
and it must inevitably cause inconvenience 
and hardship to some. Again, the Ministry 
says: “‘ At present, hours of work are too 
often decided more or less for the factory as 
whole, regardless of the fact that their full 
and consistent observance by a substantial 
proportion of the workers is not reasonably 
to be expected. ” The Ministry also animad- 
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cetime rule that working hours are fixed 
by and for the factory and that everyone 
who works there is expected to-observe them. 
In present circumstances much greater 
flexibility of organisation is needed.” We 
leave that passage to the consideration of 
managers. We may add that Mr. Lyttelton’s 
address to the Institution of Production 
Engineers, reported on page 354, should be 
read in conjunction with this circular. 

From what we have said no doubt will be 
left in the minds of our readers that the 
Ministry puts the major responsibility for 
absenteeism upon works management. But 
it seems to us to have omitted several con- 
siderations of vital importance. The first of 
these is the age and sex of the absentees. Let 





us admit that a measure of absenteeism 
amongst married women with homes to look 
after is not unreasonable. But what about 
young men and women who have no responsi- 
bilities ? It is alleged that absenteeism is, in 
some districts, high in this class, but no 
allusion is made to it in the circular, and 
whilst in forms proposed for the use of 
management differentiation is made between 
men and women, no provision is made for a 
record of age and domestic responsibility. 
Let it be admitted that something further 
may still be achieved by management; it 
remains certain that a fundamental 
cure will not be found until statistical 
analysis of the whole problem has been 
carried out. 








The Status and Work of Engineers’ 


By Proressor C. E. INGLIS, F.R.S. 


I SPEAK to you this evening as an engineer, 
and that is a description which I am afraid 
doesn’t mean very much. 

When you are told that a man is a doctor, 
a barrister, or an architect, you know pretty 
well what you are up against, but the calibre 
of an engineer may range from the greatness 
of Sir Benjamin Baker, who designed the 
Forth Bridge, or of Sir Charles Parsons, who 
invented the steam turbine, to that of the 
automaton, who has a repetition job on a 
motor-car assembly line. If engineering is 
to be put on the same plane with other 
learned professions, we ought to cherish the 
word engineer, and, as on the Continent, it 
should be reserved for those who plan, 
organise, and scientifically conceive. 

Engineers in general don’t talk much; 
with becoming modesty, though perhaps 
rather foolishly, they are content to let their 
achievements speak for themselves. I say 
foolishly because more often than not their 
deeds maintain that masterly silence which 
is one of the more endearing characteristics 
of a giraffe. Much of the work of engineers 
is buried, and being out of sight is out of 
mind. Probably very few of you have ever 
reflected on the vast underground work 
associated with the distribution of water, 
gas, and electricity, and the portals of a great 
tunnel give one no idea of the magnitude of 
the task or the toll in human life that task 
may have taken. 

In education quite a lot of time is often 
devoted to the study of military campaigns, 
but how little thought is given to the peaceful 
victories of engineers, to the boldness of their 
conceptions, and to the heroism and powers 
of endurance required to carry through a 
great undertaking like the construction of the 
Simplom Tunnel. I quote this example 
because I think the making of the Simplon 
Tunnel is still the greatest epic in the history 
of civil engineering. This famous tunnel, 
which was opened to traffic in 1906, pierces a 
mountain range separating Switzerland and 
Italy. It is nearly 12} miles long, but it was 
its depth, rather than its length, which made 
the task of construction so terrifyingly 
difficult. Unlike other Alpine tunnels, it 
attacked the mountain range at a low level, 
and Monte Leone, through the base of which 
it passes, rears. her snow-capped slopes to a 
height of 7000ft. directly above the line of the 
tunnel. At that time this was by far the 
greatest depth to which man had penetrated 
below the surface of the earth. The pressure, 
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the temperature, and even the consistency of 
the rocks at this depth were unknown quan- 
tities, and the conditions revealed were so 
appalling that they might almost be regarded 
as a foretaste of the infernal regions. Indeed, 
had the geologists been at all accurate in their 
predictions, if they had foreseen half the 
difficulties encountered, such as the great 
subterranean river of high-pressure water, 
the soft rock through which stupendous forces 
were transmitted, a rock temperature intoler- 
able to the naked hand, the copious character 
of the scalding superheated springs, no 
prudent body of engineers would have had 
the temerity to undertake the task. At 
various stages further progress seemed well- 
nigh impossible, but workmen and leaders 
alike refused to give in, and rejected with 
scorn the pleadings of poor-spirited pessimists 
that they should cease throwing money down 
a bottomless pit. 

The advance from the Swiss side was 
eventually halted by hot springs of such a 
formidable character that the retreat had to 
be sounded and the tunnel at that end was 
then sealed off by massive water-tight doors, 
beyond which high-pressure hot water accu- 
mulated. All hope then centred on the 
advance from the Italian side, but with only 
300 yards to go the. situation became 
desperate. The springs were so copious and 
scalding that they could only be countered 
by flank attacks and mechanical aids to pro- 
gress could not be employed. But after six 
more months of heroic toil under conditions 
of indescribable danger and discomfort, the 
final barrier was reached and holed at 
7.20 a.m. on February 24th, 1905. 

There were none of the exuberant demon- 
strations of joy by which a tunnel meeting 


is usually celebrated. The circumstances | 8TeSs 


were not appropriate. It was just a meeting 
of nine heroic workmen on the one side and 
and an angry rush of imprisoned hot water 
on the other. But two months later an 
impressive thanksgiving service was held in a 
chapel excavated at the centre of the tunnel 
for this solemn purpose. 

Travellers are apt to regard the Simplon 
Tunnel as merely a tedious interruption in a 
journey of great scenic splendour. I hope 
those of you who in the future may pass that 
way will be more in sympathy with your 
surroundings and will call to mind that the 
forcing of this passage through the Alps is 
probably the most courageous victory ever 
won by engineers in their never-ending con- 
flicts with the forces of Nature. 

Now, unlike a tunnel, a great bridge can 





hardly fail to excite admiration, and to me 
the culminating glory in bridge construction 
is the long-span cable suspension bridge. For 
examples of these, you must go to the other 
side of the Atlantic, and there American engi- 
neers, by a process of trial and error—plenty of 
trial and even more error—have gradually 
developed this type of construction until they 
may almost claim to have infinity in their 
grasp. As an example, just think of the 
mighty George Washington bridge at New 
York, completed in 1931. It has 2 span of 
nearly two-thirds of 2 mile, and that in 
London would take you in one leap from 
Oxford Circus to Marble Arch. The roadway, 
which is wide enough for eight lanes of motor 
traffic, is hung from four vast steel wire 
cables. Each cable is 3ft. in diameter, its 
ultimate strength is not far short of 100,000 
tons, and in the four cables combined there 
is enough wire to go four times round the 
world. The steel towers which support the 
cables are nearly 600ft. high and the cables 
drag down on them with a force of no less 
than 112,400 tons. I think you will all 
agree that the building of a tower 600ft. high 
to carry a load equal to that of three great 
battleships is an astounding feat of structural 
engineering. 

The recently completed Golden Gate 
suspension bridge at San Francisco is perhaps 
even more miraculous, for it has a span of 
over three-quarters of a mile. But even a 
span of three-quarters of a mile does not 
exhaust the possibilities of cable suspension 
bridges, and a bridge of this type to carry 
the heaviest loads over a clear gap of 2 miles 
is now a practical possibility, though the 
cost might appear formidable, even when 
viewed against that background of astro- 
nomic expenditure to which we are becoming 
accustomed. 

For sheer size in an engineering work, the 
record is now held by the recently constructed 
Grand Coulee dam, which harnesses the 
Columbia River in North America. For its 
construction 20 million tons of concrete 
were used, and the rate at which this was 
deposited reached the phenomenal figure of 
31,000 tons a da¥. You can perhaps get 
some idea of 20 million tons of concréte when 
I say it would have filled to capacity all the 
mercantile ships flying the British flag in 
pre-war days and would make a solid four- 
sided pyramid, 1000ft. high, having a base 
nearly three-quarters of a mile in circuit.= 
Compared with this, the Egyptian Pyramids 
would appear as mere molehills. 

In mechanical, electrical, aeronautical, and 
shipbuilding engineering at -least fifteen 
years of normal progress have been crowded 
into the past three. In days to come 
these achievements will provide material for 
many stirring stories. At present they may 
not be revealed, but there is no ban which 
prevents us speculating about the future. 

Looking ahead, I believe engineering pro- 
will mainly lie in the production of 
materials which will reduce iron and steel to 
& position of secondary importance. Just as 
humanity has passed through the ages of 
stone and bronze, I believe we are nearing the 
end of the Iron and Steel Age, and for the 
writing on the wall you have only to note the 
extent to which materials under the general 
name of plastics are entering fields which 
formerly were the monopoly of steel. Natural 
substances exist which on a weight basis are 
stronger than the toughest steel, and, for 
example, if engineers had at their disposal 
(as some day they certainly will) a material 
whose strength-to-weight ratio equalled that 
of a spider’s filament we might begin to think 
seriously of a single-span suspension bridge 
across the Straits of Dover. 








Mind you, when I say this, I may be taking 
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you far into the future, but just coming over 
the horizon I can at any rate see one invention 
And that 
invention is cold light, the sort of light the 
firefly has evolved to such a high degree of 


of an epoch-making character. 


perfection. The flash of a firefly resembles 
the spark produced by breaking an electric 
circuit. After the flash you expect a smell 
of burnt wings and a complete absence of fire- 
fly. But the light he produces is cold and 
of the energy he expends on his fireworks 
about 98 per cent. is light and only 2 per cent. 
is heat. Herein humanity has a lesson to 
learn; it may take years before the tech- 
nique of the firefly as an illumination engi- 
neer has been mastered, but already cold 
light of an intense fluorescent character 
which consumes little energy is an accom- 
plished fact, and before long we may expect 
this to be our standard form of artificial light. 

The earlier part of my talk will have missed 

its mark if it failed to suggest that those who 
plan and carry out vast engineering works 
must be men who possess forward-looking 
minds, coupled with great resolution and 
powers of leadership, just the type of leaders 
we want in these days and in the days of post- 
war construction. Yet for political leader- 
ship in this country scientific and techno- 
logical ability would appear to be almost a 
disqualification. It may be that engineering 
is a comparatively young profession, it may be 
that engineers are not sufficiently vocal, but 
the fact stands forth that they have no place 
on the bridge. Now this cannot be right, and 
there is a growing conviction that the many 
faults of navigation which, looking back, are 
so deplorably obvious, might have been 
avoided, if we had drawn more from the store 
of realistic and creative wisdom which 
characterises our great engineering leaders. 
For this state of affairs I admit the engineers 
must take much of the blame, since they tend 
to become too utterly absorbed in their own 
jobs. But if you want them to come out into 
the open, as they certainly should, and take 
a leading part in the new order they have 
created, they must be offered something 
more tempting than an occasional invitation 
to serve on a Governmént advisory com- 
mittee. 

It is a mere truism to say that for better 
or worse engineers now control our material 
environment. The commercial greatness of 
nations, the supply and transportation of the 
necessities of life, now depend entirely on 
engineering enterprise, and even that primeval 
industry, the cultivation of the soil, is 
becoming mechanised, like everything else. 
Our whole economic structure in its present 
form, and in the more enlightened form the 
future must bring forth, rests upon the 
planning, ingenuity, and organising ability of 
engineers. Without this fundamental driving 
force, economists would have nothing to 
economise. 

For the present world chaos engineers are 
often blamed, but who invented high 
explosives !—and without that lethal addition 
the inventions of engineers would be com- 
paratively harmless. Personally, I think a 
greater menace lies in the science of biology. 
Discoveries in that field of knowledge might 
so easily get out of control and wipe 
humanity off the face of the earth. 

But whether we like it or not, we must 
accept the fact that scientific and inventive 
genius cannot be suppressed and it is equally 
true that the path of knowledge is a one-way 
street, along which there is no return. Truths 
once revealed, cannot be withdrawn from 
circulation, but what we can and must do 
is to control their consequences. And to do 
this we must see to it that our ethical deve- 
lopment is quickened to keep pace with 


the advancement of knowledge is with us to 
an almost embarrassing extent. 


towards an advance of the spirit. Are we in 
this country at ease with our own con- 
science ? Is there not too much of the profit 


service ? Yet of all countries I believe this 
is the one where the seeds of an ethical 
development to compensate the menace of 
materialism can be sown with the greatest 
prospect of success. A yearning for things 
spiritual is in the air, and a movement of 
ever-growing momentum is ready to start if 
only we could be persuaded to raise our eyes 
occasionally above mundane matters and 
behold the vision of that glorious world 
which is now within our powers to create if 
unselfishness and goodwill upon earth became 
universal. 








Obituary 





FRANK PERCY WHITAKER 


WE regret to announce the death of Mr. 
F. P. Whitaker, at his home in Rugby, on 
Monday, October 26th, 1942, at the age of 
fifty-nine. He was well known in engineering 
circles on account of the work he did in the 
development of rotary converters, on which he 
was regarded as an authority. Mr. Whitaker 
was educated at the Roan School, Greenwich, 
and the Central Technical College, Finsbury. 
He joined the switchboard engineering staff 
of the British Thomson-Houston Company, 
Ltd., Rugby, in July, 1902, and after two 
years he left to join th® staff of Dick, Kerr 
and Co., Ltd., Preston. In October, 1906, he 
returned to Rugby and entered the B.T.H. 
Company’s D.C. machine department, where 
he ultimately specialised in the design of 
large D.C. machines and rotary converters, 
doing’ also some of the pioneer work in the 
development of mercury arc rectifiers. 





PROFESSOR NEVILLE MOSS 


THE science of mining engineering has 
suffered a severe loss by the death, at the 
comparatively early age of fifty-one, of 
Professor Kenneth Neville Moss, Professor 
of Mining (Coal and Metal) at the University 
of Birmingham. A few weeks ago Professor 
Moss collapsed while at the .General Post 
Office, and was taken to the Birmingham 
General Hospital, where he remained until 
his death on Tuesday, October 20th. 

He was the eldest son of Mr. William Moss, 
of Penns, and was educated at Queen Mary’s 
School at Walsall and the University of Bir- 
mingham. At the University: he had a dis- 
tinguished academic career, gaining the 
Cooke Scholarship, the B.Sc., and, later, the 
M.Sc. degree. His practical minipg expe- 
rience was gained in the Cannock Chase, the 
South Yorkshire, and the North Staffordshire 
coalfields, and he studied mining conditions 
in several European countries, as well as in 
America, Canada, and South Africa. About 
1919 he was appointed Organiser of Mining 
Instruction for Derbyshire, and in 1920 he 
accepted the post of Assistant Professor of 
Mining in Birmingham University. In 1922 
he was appointed to the Chair of Mining in 
the University, a position which he held with 
outstanding distinction until his death. 
Alongside his university work, Professor 
Moss found time to serve on many committees. 
He was Chairman of the Advisory Committee 
on Coal and Mineral Resources, Department 
of the Imperial Institute; a member of the 
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can do something to evoke a similar urge 


motive and too little of the unselfish sense of 





Institution of Civil Engineers; and a Past. 
President of the National Association of 
Colliery Managers and of the South Stafford. 
shire and Warwickshire Institute of Minin 
Engineers. He served on the Council of the 
Institution of Mining Engineers and the 
Empire Council of Mining and Metallurgica] 
Institutions, and was keenly interested jn 
several mining and engineering students’ 
societies. His wide experience in mining 
work was reflected in his many writings, 
With regard to rescue work, several of his 
suggestions were adopted. His published 
articles include those on ‘‘ Gases, Dust and 
Heat in Mines,” “Some Effect of High Air 
Temperature and Muscular Exertion upon 
Colliers,” contributed to the ‘‘ Proceedings ” 
of the Royal Society, and many articles in 
the mining and technical Press. He was 
editor and part-author of the “ Historical 
Review of Coal Mining.”’ 





HORACE BROADBENT 


Ir is with deep regret that we have to 
record the death, at his home, Edgerton 
Grove, Huddersfield, last week, of Mr. Horace 
Broadbent, the chairman and, until recently, 
the managing director of Thomas Broadbent 
and Sons, Ltd., of Central Ironworks, 
Huddersfield. Mr. Broadbent was a recog- 
nised authority on the design and con- 
struction of centrifugal machines, and until 
his illness of about a year ago he was actively 
associated with the affairs of his firm. He 
died at the advanced age of seventy-nine. 
Horace Broadbent was the second son of the 
late Thomas Broadbent, the founder of the 
firm. He received his education at Mellor’s 
Academy and the Huddersfield College, and 
entered the works as an apprentice to his 
father in 1878. His promotion soon followed, 
and in 1884 he became a partner in the com- 
pany, and in 1895, when it was reconstructed, 
he was made a director of the firm. He was 
a pioneer worker in the development of the 
hydro-extractor and also the electric crane, 
and his patents covered many revolutionary 
improvements in those special branches of 
engineering, especially those dealing with the 
design of centrifugal extracting machines. 
The Broadbent direct steam-driven hydro- 
extractors and the direct electrically driven 
hydro-extractors were among the first of the 
types, and Mr. Broadbent himself claimed to 
be the designer of the first electric travelling 
crane made in Great Britain. He also did 
excellent work on the development of centri- 
fugal clutches. 

Apart from his many business activities 
connected, with his own firm, Mr. Broadbent 
found time for active association with the 
public life of Huddersfield. He was for some 
time the Chairman of the Huddersfield Engi- 
neering Employers’ Federation, and the 
Huddersfield Engineering Society. He was 
a member of the British Chemical Plant 
Manufacturers’ Association, and for some 
years he served on the Council of the Hudders- 
field Chamber of Commerce. During the 
last war Mr. Broadbent was Chairman of the 
Huddersfield Shell Factory. He was asso- 
ciated with several scientific institutions, 
which included the Institute of Chemical 
Engineers, the Society of Chemical Industry, 
and the Iron and Steel Institute. His death 
will be widely regretted by his family and 
many friends, especially in those branches of 
the engineering industry he so faithfully 
served. 








RESEARCH IN InDIA.—Poona is to have its own 
research laboratory. The House of Tata has con- 
tributed Rs. 830,000 for the construction and 








scientific progress. At. present it lags 
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equipment of a national chemical laboratory. 
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Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





LOCOMOTIVE STOKERS 


Sir.—Your Editorial in THe ENGINEER of 
July 2nd on the locomotive stoker does less 
than justice to this simple and efficient machine. 

The stoker fitted to the Northern Pacific 
“Mallets,” to which you refer, and to all other 
American locomotives with very large boilers, 
isnot attached to the fire-box back plate. The 
coal is fed by a screw conveyor to a point below 
the fire-grate, where it rises through an opening 
in the grate to a level only a few inches above 
the fire. It is then distributed by steam jets 
in the usual manner. Secondary air enters 
through the vertical protecting grate surround- 
ing the conduit, through which the coal passes, 
and is given considerable turbulence by the 
action of the steam jets. 

The stoker used with smaller boilers has its 
distributors fitted.to the fire-box back plate, 
but below the bottom of the fire-door, and 
usually at about the l4in. or ld5in. level you 
mention as desirable, although varying some- 
what with the length of fire-box and slope of 
grate. This stoker also makes provision for 
secondary air to enter below the distributing 
plate, where it has to pass through the steam 
jet zone before rising to the upper part of the 
fire-box. 

Nor is the condition as regards radiant heat 
absorption as bad as it appears at first sight. 
The coal is fed in sizes varying from fine 
particles to egg size, but, assuming an average 
size of 1 cubic inch and a combustion rate of 
120 lb. per square foot of grate per hour, it will 
be seen that lin. cube of coal arrives on any 
one square inch of grate about every 3 min. 
With a fire-box temperature of 2400 deg. Fah. 
and a white hot brick arch, it will surely be a 
very small proportion of this 3 min. before the 
coal particle is emitting its maximum radiation. 

It must also be borne in mind that combustion 
has to take place within a very small space, and 
therefore at high ratings the fire-box below the 
brick arch is completely filled- with opaque 
flame. The steam used in the jets is by no 
means all chargeable to distribution. The 
turbulence produced is very necessary—at least 
with high volatile coals—in order to bring about 
complete combustion of the gases within the 
limited volume of the fire-box and combustion 
chamber. 

Stack losses of unburned fuel are admittedly 
a serious matter at high combustion rates, but 
are due more to fine particles of partly burned 
fuel being lifted from the grates by the air 
stream than to particles that do not reach the 
grate at all. 

Much improvement in the former condition 
has been effected by using special grate bars 
which divide the entering air stream into 
innumerable small jets. This type of grate in 
one or other of its forms is now practically 
universal on stoker-fired locomotives. Losses 
due to fine coal passing direet to the chimney 
can be much reduced by using sized coal, and 
this is often done when warranted by price 
conditions. 

With the normal arrangement of brick arch 
and combustion chamber, it is difficult to see 
how front delivery of the coal could improve 
matters. The effect of coal distribution by 
steam jets is to blow the smaller particles further 
than the larger particles. The fine coal there- 
fore goes to the front end under the arch, where 
the draught is least, while the large lumps 
drop at the back where the draught is greatest, 
and this is precisely as it should be. 

While it is true that boilers with less than 
60 square feet grate area, burning good coal, 


can develop maximum power over fairly long 
periods when fired by hand, it is interesting to 
learn that a number of high-speed streamlined 
4-4-2 locomotives of quite moderate dimen- 
sions have been fitted with stokers as a safety 
measure in order that the firemen may pay 
more attention to signals. R. H. Brack. 
Johannesburg, September 15th. 


SELF-PHASING OF TWO-BOGIE 
LOCOMOTIVES 


Srr,—Some time ago Mr. Livesay pointed out 
that in “ Garratt ’ locomotives the pistons on 
the front and rear bogies come into phase ‘and 
work as if the wheels were coupled. I suggested 
then that, owing to the uneven torque from two 
cylinders, the wheels slipped until they came 
into phase. The problem arises, How can this 
be prevented ? as double bogie locomotives are 
coming into use abroad, and will probably come 
into further use here. 

May I suggest that a slight difference in the 
diameters of the driving wheels on the front and 
rear bogies would cure it ? This would give a 
slight difference in the revolutions per minute 
of the two sets of wheels, and the result would 
be that the self-phasing would only occur at 
intervals instead of all the time. Perhaps a 
difference of fin. or less. would be sufficient. 

C. Turnsutt, M.I.E.E. 

Tynemouth, October 15th. 





DRYING 


Srr,—I have been asked on several occa- 
sions if infra red rays are a really useful 
method of drying. It seems to be a matter of 
general interest, as apparently it has many 
applications, and a few general considerations 
may be of use. 

The problems of drying are as follows :— 
That the moisture be evaporated as efficiently 
as possible, and in as small a space as is feasible, 
and, finally, the material should be evenly 
dried. For any type of evaporation, whether 
the water is evaporated in a boiler, in a vacuum 
plant, in an air-drying plant or by means of 
heat rays of any type, approximately 1000 
B.Th.U. have to be spent to evaporate 1 lb. 
of water at 100 per cent. efficiency. 

The efficiency of an evaporating machine 
varies through a wide range. The boiler has 
probably the highest efficiency ; the efficiency 
of a vacuum plant is reduced by the power used 
by the vacuum pump; the efficiency of a 
machine using air currents can be as high as 
75 per cent., though 66 per cent. is a very high 
working figure; while 50 per cent. would be 
considered in most trades very satisfactory, 
figures down to 15 per cent. being often met. 

Figures taken from heat rays, of which we 
have had experience, are somewhat below the 
figures for a drying machine using air currents ; 
40 per cent. efficiency would be a good figure 
and figures considerably lower than this are 
more often come across. The disadvantage of 
all heat ray drying, whether infra red or the 
more usual incandescent surface, is that the 
source of drying has a very high temperature, 
and though the evaporation keeps the tempera- 
ture down whilst it is occurring, directly the 
moisture contents have been ejected, the tem- 
perature of the whole materal rises very 
suddenly. 

There are very few materials which can be 
dried at anything but a low temperature ; 





textiles, paper, foodstuffs have all to be kept 


within a certain rather low temperature range, 
otherwise the material is spoilt. 

Infra red rays certainly would have the 
advantage in that they would heat up the heart 
of the material, and if the capillary action of 
the material was slow, theoretically at all 
events, the infra red rays would dry out the 
heart of this material quicker than any other 
method, but at the same time, in actual work- 
ing, if the material was subjected to the infra 
red rays, even for a very short time after the 
water had been evaporated, quick rises of tem- 
perature would occur which would ruin the 
product. 

Again, in nearly every material the water 
content is not evenly distributed. Although 
the speed of the drying machine might be so 
correctly timed that the product was emerging 
with only just the natural water content therein, 
if the moisture had not been evenly distributed 
throughout all the material, some portions 
would be overdried and scorched, whilst other 
parts were underdried. This is the great danger 
of using a drying system which depends on a 
high temperature for effecting the evaporation. 

W. W. Spooner. 

Ilkley, Yorks, October 20th. 








Sixty Years Ago 


FRIEDRICH W6HLER 


By engineers the name Wohler will always 
be associated with the earliest investigation of 
the strength of materials under repeated stress. 
By chemists it will for all time bring to mind the 
man who proved, by the synthesis of urea, that 
organic substances could be formed in the 
laboratory without the intervention of the vital 
force in the bodiesvof animals and _ plants. 
Some confusion appears to exist between the 
two men. The engineer was Professor A. 
Wohler. The chemist was Professor F. Wéhler. 
So far as we know they were not related, 
although they flourished about the same time. 
Tn our issue of November 3rd, 1882, we recorded 
the death of the chemist, Friedrich Wohler. 
He was eighty-two years of age, having been 
born near Frankfort-on-Main in July, 1800. 
As a young man he worked for a time with 
Berzelius in Sweden. Then in succession he 
taught chemistry at Berlin, Cassel, and the 
University of Géttingen. He continued to 
occupy the last-named post up to the time of 
his death. His synthesis of urea in 1828 not 
only startled the scientific world and upset 
many theories; it represented the first dis- 
covery of the phenomenon of izomerism and 
proved that two bodies identical in their ulti- 
mate chemical composition could, by virtue 
of a difference in the arrangement of their 
atoms, exhibit very different properties. In 
1834, in conjunction with Liebig, he made 
another potent discovery. Studying the oil 
contained in bitter almonds, they found that 
a group of carbon, hydrogen, and oxygen 
atoms could behave like an element, and thus 
laid the foundation for the doctrine of com- 
pound radicles. Later, Woéhler took up the 
problem which had baffled Davy, Oerstedt, and 
Berzelius, the isolation of the metal which, in 
the form of oxide, was believed to constitute 
clay. He succeeded where they had failed, and 
by purely chemical means was the first man to 
gaze upon a piece of aluminium. To him also* 
was due the isolation of the metals yttrium, 
beryllium, and titanium. During his sojourn 
at Cassel he discovered a method of obtaining 
nickel in a high state of purity and founded a 
factory for its production. These are but a few 
of Friedrich Wohler’s discoveries, but they 
clearly indicate that engineers should remember 
his name and works, as well as they do those of 
his namesake. He was highly honoured by his 
contemporaries. Of him it was said that for 
two or three of his researches he deserved the 





highest honour a scientific man could obtain, 
but the sum of his work was overwhelming. 
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The Present-Da 
Velox 


HE slight modifications to which the Velox 

design has been subjected in the course of.a 
decade chiefly affect the evaporator and super- 
heater. The lay-out of these parts was made 
with a view to fulfilling several requirements 
simultaneously, namely, the lodging of the 
heating surfaces in the smallest possible space 
while retaining pipe bores common to ordinary 
boiler practice, elimination of brickwork and 
reduction of the number and dimensions of the 
housings which had to be made pressure-proof 
in the Velox design. Three to seven fire tubes 
were grouped in a common water tube, thus 
forming evaporator elements which, placed 
close to one another, line the inner wall of the 
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with all three designs of the evaporator element. 


The design a, utilised to-day, differs from the others by the gas 
flow, in a fire tube of ample diameter, meeting with no hindrances, 


further sealing glands are eliminated and the whole co: 
simplified. 
Fic. 1—Evaporator Element 





Swain Sc 


. Single-tube element with inlet without a sealing gland. 
is a common water-steam mixture outlet for two tubes. 

. Multi-tube element, three heating flues in a common tube. 

. Element with ring-shaped gas section with built-in superheater. 

. Water-steam mixture outlet flange with lens-shaped seal, used 


y Design of the 


Boiler® 


passages when fuels were used which contained 
a considerable percentage of dust and ash. For 
use with fuels of this kind the earlier design 
with separate superheater has been taken up 
again. To-day the “single-tube ” evaporator 
unit is given preference over the “ multi-tube ” 
evaporator unit. In the single-tube unit each 
evaporator tube has a single fire tube and one 
to three such pairs of tubes are combined to 
form an evaporation element having a common 
outlet for the mixture of steam and water. The 
stuffing-boxes are eliminated. In earlier designs 
these sealed off the water inlet pipe, which pro- 
truded outwards from the interior of the com- 
bustion chamber; the water inlet pipes are 
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a. Bundle of tubes for Velox with 
built-in superheater. 

b. Flat bundle of .tubes for Velox 
with a separate superheater. 


An element 6 corresponds to 
about two elements a. The 
strongly built tubes and their 
ms ey by pins guided in sleeves 
wi 








Fic. 2—Double Single-tube Evaporator Element 


combustion chamber (Fig. 1). Later on the 
superheater was lodged in the combustion 
chamber itself in order to eliminate both the 
gas collector subjected to relatively high tem- 
peratures and a separate superheater housing. 
To meet this object, built-in superheaters were 
developed and a superheater unit placed in each 
evaporator unit, the latter being generally 
lengthened so as to envelop the superheater 
unit. In order to have more evaporator surfaces 
and to attain the relatively small section of the 
gas tube requisite to a high velocity of the gas, 
another tube was built into the lower part of the 
evaporator unit, which resulted in the hot gas 
duct now having a ring-shaped section. This 
compact design and the elimination of a 
separate housing for the superheater certainly 
represented a constructional advance, but from 
the point of view of operation it had certain 
disadvantages. The relatively narrow gas duct 
passage and sudden change in direction of flow 
to which the gas was subjected at the inlet to 
the evaporator unit caused choking of the gas 


* From The Brown-Boveri Review, Aug./Sept., 1941. 








ll be noted. 
Fic. 3——Superheater Element 


now bolted to the lower water collector inside 
the combustion chamber (Fig. 2). 


LINERS 


In the first Velox units built the combustion 
gas collector, the duct to the superheater, and 
the casing of the latter were provided with a 
liner of heat-proof metal sheeting generally 
carried on some cooling tubes or refractory 
brickwork. To-day the liner consists of groups 
of tubes through which the circulating water 
flows and which form effective evaporation 
heating surfaces. As the hot gases are ejected 
at high velocity from the evaporator tubes and 
eddy round actively in the gas collector chamber 
and duct between it and the superheater, the 
coefficient of heat transmission (k) and there- 
fore the heat transferred through the heating 
surface is very high, although the temperature 
of the gas has already dropped to something 
below 950 deg. Cent. 

Turning the insulating liner of the superheater 
into an evaporation heating surface has the 


— 


is increased by 25 to 35 per cent. The temper, 
ture of the heating gases at the inlet of th, 
superheater casing can therefore be made q 
much as 100 deg. Cent. higher, the gas temper, 
ture at the superheater outlet remaining t}, 
same. This rise in temperature allows 
increasing the diameter of the fire tubes of the 
evaporator elements and reducing the heating 
surface of the superheater. 
Originally the only protection against tem. 
pentens rise provided for the wall of the com. 
ustion chamber was formed by the evaporator 
elements which lined it. In later designs 4 
couple of millimetres of play were left betwee, 
the tubes to facilitate dismantling them and 
the intermediate space behind the tubes was 
filled with refractory brickwork. In the latest 
Velox design a protective mantle of heat-proof 
metal sheeting is provided, leaving a gap of 
20mm. to 25mm. between it and the casing 
of the combustion chamber. This space forms 
a duct through which a part of the air to be used 
in the combustion process flows, exercising a 
cooling action. 
SUPERHEATER 


As formerly, the superheaters are composed 
of several elements grouped together in bundles 
of about six to ten pipe lengths (Fig. 3). The 
pipe lengths are slung in such a way that they 
are free to expand, being supported by sleeves 
and pins welded on the tubes. The pipe con- 
nections, or bends, are formed either by pressing 
and welding the tube ends themselves, or by 
using cast steel end pieces. From the point of 
view of flow properties the cast steel ends are 
better than pressed bends. 


EconoMISER 


There are two economiser designs: the water. 
tube type, in which the feed water flows through 
the tubes, the latter forming separate elements 
built into the economiser sheet metal housing 
with a cover over its whole length ; and the gas- 
tube economiser, in which the gases flow through 
the tubes and the tubes are welded into the 
end plates of the economiser. 


CuHarGInG SET 


Little change has been made in the charging 
set. Especial consideration was given to wear 
due to slag produced by the fuel. The flow 
conditions were improved within the turbine 
and attacks on the metal were countered by 
placing dust separators in front of the set or by 
designing the gas turbine casing itself so that 
it acted as a dust eliminator at the gas inlet 
end. The blades themselves are of heat-proof 
steel, usually V 2 AED steel specially hardened 
on the inlet edge. 
Apart from improvements to the blading, 
resulting from investigation work and know- 
ledge acquired in practice, which was chiefly 
expressed in a raising of the efficiency of these 
axial compressors, practically no changes were 
introduced in the compressor of Velox charging 
sets. 

CIRCULATING PuMP 
As regards the circulating pump, the tendency 
of the shaft gland to leak was successfully 
remedied. It- was chiefly due to the shaft 
running out of truth, owing to defective 
erection, unequal forces on the wheel periphery, 
or different expansions of housing and bearings 
under the influence of the water, which is 
practically at boiling point. The out-of-truth 
running produces unequal wear of the gland 
packing, to remedy which the gland neck ring 
is usually made tighter and tighter. This, 
however, produces undue wear on packing and 
on shaft and makes the gland cooling less 
effective. To-day great care is devoted to 
accessibility, interchangeability, and effective 
cooling of stuffing glands (Fig. 6). 
In order to eliminate cavitation phenomena 
and, above all, to prevent the pump ceasing to 
deliver when the pressure in the boiler drops 
suddenly, the pump is connected directly to 
the separator by means of a branch designed 
like a diffuser ; this allows a part of the speed 
of rotation of the water ring to be transformed 
into pressure. The speeds of inflow to the pump 
are kept low. 


WATER-STEAM SEPARATOR 





advantage that the quantity of heat converted 


It was found possible to reduce the diameter 
of the water-steam separator by building in 
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certain devices by means of which the amount 
to be separated is divided up between the outer 
rotating water ring, which now extends over 
the whole height of the separator; and the inner 
water volume not in movement. In certain 
cases the separator is equipped with a special 
steam dryer. 

None of the structural changes made so far 
had to be effected on account of the firing under 
ressure, the big heat conversion, the separation 


on account of the charging set. They were 
made on account of practical experience, such 
as is gained with every type of steam generator, 
and which is only too well known under the 
terms boiler scale, salt incrustation, corrosion, 
and slag formation. 


Freep WATER PROBLEMS 


The Velox does not suffer from great sensi- 
tivity to boiler scale formation, feared by some 
asa result of the high heat conversion coefficient, 
no is it, on the other hand, absolutely free from 
boiler scale formation as others expected on 
account of the rapid vaporisation and high 
speed of water circulation ; it behaves, despite 
its exceptional working conditions, very like 





any other high-duty boiler. It also requires as 


not subjected to higher temperatures than 
about 600 deg. to 700 deg. Cent., the tubes of 
heat-resisting steel are made practically immune 
to this danger. Thus the Velox design with 
“‘ separate ”’ superheater is to be preferred to 
that with “‘ built-in ’”’ superheater in which the 
tube ends projecting down into the evaporator 
element are in a flow of heating gases which are 
still at a temperature of 1000 deg. Cent. 

Salt deposits which are harmless at moderate 
temperatures of the heating gases have never- 
theless been the cause of trouble, as a result of 
insufficient experience. In order to remove the 
salt from the superheater it is subjected to a 
washing process, as is, indeed, well known. By 
sluicing the walls of the tubes the salt coating 
gets loosened and flows downwards, where it 
collects in the tube ends in the form of a kind 
of thick pap. If the swilling out process is 
insufficient the salt incrustation does not dis- 
solve and then the tubes get stopped up. The 
same thing can happen when the boiler is 
frequently put out of service at short intervals ; 
the condensation of the steam causes salt 
scale to loosen and drop down. .Cloggings of 
this kind make themselves felt in the Velox by 
an increase in the pressure drop in the super- 
heater, and this allows of eliminating them 
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A. Combustion chamber :— C. Water-steam separator :-— F. Economiser. 

1, Evaporator tube. 7. Water gauge. G. Feed-water pump. 
2. Inlet for circulating water. D. Circulating pump. H, Fuel supply :-— 

3. Outlet for water-steam mixture. E. Charging set :— 12. Fuel pump. 

4. Air nozzle ring (whirl vanes). 8. Gas turbine. 13. Filter. 

5. Burner. 9. Compressor. 14. Economiser. ‘ 
6. Igniter. 10. Reduction gear. 

B. Superheater. 1], Starting and regulating motor. 


F.c. 4 


pure feed water as possible, but is so designed 
to-day that it is more insensitive to transitory 
weaknesses in the feed water supply than are 
the majority of high-duty boilers. 

Boiler scale fo mation over big parts of the 
heating surfaces have never been the cause of 
trouble. These deposits are revealed by the 
gradual rise in the gas temperature, which can 
be measured and kept under constant super- 
vision at the inlet to the gas turbine. On the 
other hand, bulges in the tubes and cases of 
tubes bursting occurred on certain closely 
limited parts of the evaporator elements, due 
to insufficient circulation of water, to steam 
pockets and local scale formation. These defects 
have been satisfactorily eliminated by building 
in guide vanes which produce an effective flow 
of water against the tube walls. 

Salt carried into the superheater is a more 
frequent occurrence than is boiler scale and it 
has given trouble to the designer of all modern 
high-duty boilers. In order that this should 
cause a defect in the tube, the deposit must be 
sufficient to heat the wall of the tube up to a 
localised glow temperature or else chemical 
reactions must set in which attack the wall, or 
else the amount of salt deposited is such that 
the circulation of steam is choked off. 

By placing the superheater in a section of the 
heating gas flow in which the lower tube ends, 
which are especially liable to salt deposits, are 





—Standard Velox Design for Outputs of from 10 to 150 Tons 





per Hour 


before serious damage is done. Of course, the 
most radical means is to make sure that no 
salt gets into the superheater, in other words, 
that the steam is perfectly dry. 

The centrifugal water-steam separator delivers 
very dry steam in spite of its small size and the 
considerable volume of steam separated out. 
Numerous measurements carried out showed 
humidity of less than } per cent. in the steam. 
When the steam was wetter the cause was to be 
sought in insufficient attention having been given 
to the importance of sufficiently smooth separa- 
tionsurfaces. If, for example, the rapidly rotating 
water comes on roughness or some obstacle, it 
sprays upwards and particles are carried off by 
the steam already separated out. Wetness can 
also be caused by the water content foaming. 

To what extent water reaches the superheater 
due to foaming depends very much on the water 
level, on the steam outlet, and on the velocity 
of the water rotating in the separator. Just as 
the danger of trouble arising through salt being 
carried along depends on the design, so does the 
carrying along of drops of water containing 
salt depend on constructive measures. This 
explains why different designs of Velox behaved 
very differently as regards the maximum allow- 
able alkalinity of the circulating water and, for 
example, why Velox with a sodium number in 
excess of 1000 give no trouble while others 
cannot be operated at more than 500. The 








reason why sodium figures below 200 are advised 
even for Velox units with separate superheaters 
and high steam chamber in the separator, which 
would really allow of strong salt concentrations, 
is for the sake of conformity with common 
practice for modern high-capacity boilers. 

In order to eliminate the last trace of wetness 
from the steam, special steam dryers have been 
evolved, as was said before. These can be built 
into the upper part of every Velox water-steam 
separator. They are made of sheet metal or 
are cast and form surfaces in the form of several 
screw thread channels. The steam flows at 
high speed inside the thread channels, throwing 
off the drops of water as it goes, these creep 
down the surfaces and reach a drain pipe, 
through which they flow off. 

The reason why especial value is attached to 
the drying of the steam is not solely to protect 
the superheater, but especially in order that the 
turbine blades should not get encrusted with 
salt. 

In economisers, as is well known, the oxygen 
content of the water may lead to corrosion. 
High flow velocities of the water and smooth 
surfaces devoid of dead ends prevent oxygen 
collecting. In this respect the water-tube 
economiser is superior to the gas-tube type. 
Oxygen corrosion can be avoided in both types 
if the feed water, as is generally demanded 
to-day, is de-gassed. The oxygen content 




















Fic. 5—Burner and Air Nozzle Ring (Whirl Vanes) for 
Oil and High-grade Gases 


should be below 0-05 mg./l., if possible. This 
is especially the case for boilers which are to be 
idle. 

Chemical attacks can also take place in the 
economiser. Practice does not absolutely 
confirm former expectations that the tubes of a 
Velox are kept free of drops of condensate 
water from combustion, thanks to the high 
velocity of flow. Therefore there is no assurance 
that the Velox economiser will not corrode 
because the drops of condensate water from 
combustion and drops of sulphuric acid ‘have no 
time to exert an aggressive action. However, 
it has been found in practice that the Velox 
economiser is indeed less subjected to corrosion 
of the gas side than is the case with steel 
economisers of ordinary boilers. When the 
Velox is under small partial loads the velocity 
of the gases in the economiser is reduced. In 
order to make sure that the drops will be blown 
away in any case, it is advantageous that the 
heating gases should flow from top to bottom 
so that the force of gravity is added to the force 
of flow. This advantage can be especially 


utilised in the gas-tube economisers, in which 
it has been found that the drops only collect 
at the lower tube edge and only exercise a 
corroding influence there. For this reason the 
tubes are prolonged below the lower end plate, 
and these extra lengths of tube are allowed to 
corrode if any corrosive action manifests itself. 
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The fundamental Velox tradition that all 
heating surfaces should be interchangeable and 
replaceable by parts kept in stock can be 
applied to the water-tube economiser, but not 
to the gas-tube one, which forms a single 
tubular body. 

The most reliable protection against corrosion 
is, of course, the avoidance of too low tempera- 
tures on the gas and water sides. On the gas 
side modern practice goes down generally to 
about 160 deg. Cent. and on the water side to 
about 80 deg. Cent. Both these figures could 
be reduced by 20 per cent. easily, if especially 
high Velox boiler efficiency be called for. As 
regards the feed water, the inlet temperature 
is high in any case when exhaust steam or de- 
watering steam is used or when a higher degree 
of preheating is demanded for cleaning the feed 
water and for deaeration. 


THE FUEL 


As was mentioned at the beginning of this 
article, cloggings in the gas passages were the 
cause of the abandoning of evaporating units 
with built-in superheaters. In the early period 
of Velox developments (1932 until the end of 
1935) no trouble of this kind was recorded. 
Later, this kind of trouble got more common 
as the fuel oil became of an increasingly poor 
quality, on account of the slag-forming impuri- 
ties it held. As is known, crude oil can be soiled 


vided with washing devices. It must be 
remembered that the slag is composed in major 
part of salts which are soluble in water and are 
thus very amenable to elimination as the com- 
bustion chamber of the Velox can be filled with 
water. The slag then dissolves and can be 
drained off with the water after a couple of 
hours. As about two hours are necessary to 
cool down the boiler and only a couple of 
minutes to start it up again, the time during 
which service is interrupted is short, very 
different to the interruption of service which is 
necessary when slag chokes up “ forced circu- 
lation’? boilers and “‘ once-through ’’ boilers 
with closely spaced tube coils. Here cleaning 
is both difficult and long. 

We have already indicated what is necessary 
to counteract the effect of ash and slag on the 
gas turbine. 

The trouble on the heating gas side, as on the 
water side, can be considered as having been 
successfully eliminated. Further, poor qualities 
of feed water should no longer be considered as 
a cause of boiler defects. To-day means are 
available to make almost any water utilisable 
and to maintain it by phosphates or other 
means in sufficiently good condition. 


GENERAL DESIGN 





Fig. 4 shows the modern Velox design. 
Apart from the scale, the illustration is valid 
for plants in a range of 

from 10 to 150 tons per 











hour. In plants for 
over 50 tons per hour, 
two superheater casings 
instead of one can be 
used. For boilers for less 
than 20 tons per hour 
the single-tube evapora- 
tor elements can be 
ranged in a single row 
along the inner boiler 
wall. Above 20 tons 
per hour two rows are 
necessary. According 
to the number of tubes 
the pitch varies, but the 
arrangement is always 
such that the tubes on 
the inner pitch circle 





Fic. 6—Circulating Pump, Built on to Water-steam Separator, with Two 


Symmetrical Outlets 


geologically by uncombustible bodies, and it can 
also absorb salt on sea journeys. The most 
serious soiling, however, is that to which residue 
oil, which is almost exclusively used in the 
Velox, is subjected in the refinery by additions 
of soda and chalk, &c., substances used to-day 
to refine crude oil and which remain in the 
residual oil. According to the quality of the 
impurities, the ash or slag which separates out 
after combustion of the oil in the form of tiny 
melted drops differs as regards fusion point, 
conglomeration, adherence, and solubility in 
water. 

The flow conditions of the heating gases 
which carry along the particles of slag are of 
essential importance as regards the trouble 
which the slag may cause. It has been shown 
that when the flow of the gases is deflected 
suddenly or if the flow strikes a partition or an 
obstacle, the drops of melted slag are hurled 
outwards and stick to the cold surfaces, 
gradually forming adhesive crusts or nests of 
slag. Obviously, if the section of the hot gas 
flue is small it will get quickly choked. If, 
however, sharp deflections are avoided and 
high flow velocities only attained when the 
direction of flow is parallel to the smooth tube 
walls, the drops harden, roll along the walls of 
the flues, and leave the smokestack as small 
particles. The earlier evaporator elements 
with several tubes and non-deflected gas flow 
were never stopped up. The single-tube 
elements used to-day, the fire-tube diameter of 
which is 50mm. to 95mm., hgve still less 
tendency than ever to get choked up. In order 
to be able to use fuel containing much incom- 
bustible matter in the older type of plant with 
small heating gas section as well—that is, to be 
able to eliminate choking of the passages 
quickly—the combustion chambers were pro- 





always fill up the space 
between two tubes on 
the outer pitch circle. 
This arrangement and 
the perfect freedom to choose the most suitable 
length of superheater tubes allow of using tubes 
of the same diameters for boilers of very 
different outputs, which facilitates manufac- 
turing, storing, and standardising spare parts. 

Boilers to burn other fuels, as, for example, 
poor gases (from blast-furnaces), are built to 
the same design as those for oil. The only 
difference is in the capacity of the combustion 
chamber and its burner ; further, blast-furnace 
gas Velox boilers have two blowers, one for air 
and one for gas. Fig. 5 shows a combined 
burner for oil and high-grade gases. 


Excess PowER OF THE CHARGING SET 


It is always reckoned against the Velox that 
it does not permit of benefiting from a high feed 
water temperature obtained by feed heating by 
extraction steam, because the economiser 
cannot be replaced by an air preheater, as the 
combustion air has already been heated by 
compression in the charging blower. Practically 
this disadvantage is not of great importance, 
because the efficiency of the Velox is already 
very high. Further, the elimination of the 
higher steam extraction points make the plant 
much simpler. On the other hand, there is 
another possibility with the Velox of improving 
the overall efficiency and this is by making the 
gas turbine of the charging set deliver power. 
In different Velox plants excess power has been 
obtained from the gas turbine under favourable 
circumstances, as, for example, low intake air 
temperature, high compression efficiencies, &c. 
This excess power could be delivered to the 
supply system through the .agency of the 
starting motor, which then ran as a generator, 
and through the Ward-Leonard set. Here the 
temperatures of the driving gases before the 
gas turbine were considerably below 500 deg. 


Cent. If, now, these temperatures are increaged 
to values which are quite admissible to-day, o 
560 deg. Cent., for example, excess power can 
be made available under all conditions whic, 
suffices, at least, to cover the requirement, 
proper of the entire steam plant. This supple. 
mentary output may amount to about 2-5 ty 
3 per cent. of the plant output. If it be remem. 
bered that the generation of power for the driye 
of auxiliaries, through the main generator, calls 
for the expenditure of about 4000 kcal. per kW), 
and that only 1150 keal. to 1250 kcal. are neces. 
sary per kWh of the gas turbine excess power, 
this supplementary output of 2-5 to 3 per cent, 
means an improvement of the efficiency of the 
plant of 8 to 10 per cent. If the savings are 
also reckoned which are effected by the higher 
Velox efficiency, the considerably better eco. 
nomic characteristics of the Velox are made 
very clear. 


SpecIAL DESIGNS 


Another special Velox design has been evolved 
for plants with very restricted space, such as on 
torpedo boats, destroyers, and the like. [It 
differs from that of the standard Velox in that 
not only the superheater, but the major part 
of the evaporator heating surfaces are lodged 
in separate housings located horizontally below 
the boiler room floor. The combustion chamber 
only contains the necessary wall lining and jis 
made as small as is compatible with the maxi- 
mum combustion chamber load. A first boiler 
of this new type started running about the 
middle of 1941. 








Water Lancing « 


Tue problem of the effect of high-temperature 
external deposits on boiler availability has been 
accentuated by wartime fuel supplies, and 
within recent months attention has been drawn 
to the matter by the paper “ The Soot Blower, 
with Special Reference to the Present Position 
of Power and Automatic Operation of Mecha- 
nical Blowers,”’ read by Mr. R. J. Glinn before 
the Institution of Electrical Engineers, and also 
in Colonel S. J. Thompson’s Presidential 
Address to the Institution of Mechanical Engi- 
neers of October 23rd. In each case brief 
mention was made of water lancing as a means 
of dealing with deposits, particularly on super- 
heaters. It is felt that information on this 
subject will be of interest to engineers. 

Briefly, the process involves subjecting the 
slag while the boiler is working to repeated 
quenchings with cold water. It is found that 
even the most obdurate deposit treated in this 
way eventually loosens and falls away, leaving 
the tube in a satisfactorily clean condition. 
The process was developed at the Barking 
station of the County of London Electric Supply 
Company, in conjunction with Babcock and 
Wilcox, Ltd. At that station boiler units of 
256,000 lb. per hour capacity were having to 
be withdrawn ‘from service because of super- 
heater fouling after about 800-1000 hours’ 
working. After some preliminary experiments 
in the development of the technique, water 
lancing, as now practised, was begun on two 
boilers in October and November, 1939, and as 
a result of the complete effectiveness of this 
method these two boilers steamed respectively 
15,953 and 16,076 hours up to August 3lst, 
1942, without any hand cleaning whatever and 
at rates considerably in excess of normal for 
long periods at a time. Following this exper'- 
ence at Barking, other installations have been 
made on plant of similar design and are giving 
promising results. 

The Boiler Availability Committee, 14, Old 
Square, Lincoln’s Inn, London, W.C.2, working 
in conjunction with the Central Electricity 
Board, has been able to play a prominent part 
in arranging for further installations, some of 
which wili test the efficacy of the process on 
other types of boilers and superheaters. Under- 
takings now using this process include :—The 
County of London Electric Supply Company 
(extension); the Lancashire Electric Power 





Company; City of Bradford; Manchester 
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BRIDGE OVER RAILWAY 


Corporation ; London Power Company, Ltd.; 
West Midland Joint Electricity Board ; 
Leicester Corporation; Kent Electric Power 
Company, Ltd. The equipment necessary for 
water lancing is all of a very simple nature and 
can for the most part be improvised by any 
station with normal facilities. Boiler users who 
are interested are advised to get into touch with 
the makers of their respective boiler units for 
advice concerning the application of this 
process. 








General Paz Avenue, 
Buenos Aires 


At Buenos Aires, in South America, there is 
under construction and nearly completed the 
modern motor road illustrated by the engravings. 
Inward and outward traffic to and from Buenos 
Aires has been growing in volume for many 
years. The new road, which makes a half -circle 
around the city through the outer suburbs will 
do much, it is hoped, to prevent congestion. 
Its construction was originally suggested several 
years ago. 

The new avenue has a length of 25 kiloms. 
It extends from the Riachuelo at the Puente 
de la Noria (Noria Bridge) to the Rio de la 
Plata, where it makes a junction with the con- 
tinuation of the Avenida Costanera: The total 
width available over practically the whole 
length is 100m. There are two paved tracks, 
each 6m. wide, separated by a bank 6m. 
wide. Outside these main tracks there will be 
on each side a 6m. wide roadway for slower 
traffic. Between these outer tracks and the fast 
central tracks considerable spaces are left, 
which will be laid out as gardens, planted with 
trees, &c. Natural-seeming paths will wend 
their way through these areas. Where the new 
avenue crosses existing roads or railways it 
does so at different levels. Only at the inter- 
sections with the Juan Bautista Alberdi, 
Constituyentes and Blandengues avenues is 
the crossing on the level, and at these points 
large roundabouts have been constructed. At 
a few junctions with unimportant roads round- 
abouts have been made in such a way that little 
or no obstruction is offered to traffic on the 
main avenue. 

As in accordance with modern requirements, 
the maximum gradient of the new roadway was 
fixed and in order to allow for the construction 
of over and underbridges a considerable amount 
of embanking and cutting was necessary. 
Embankments alone required 2,000,000 cubic 
metres of earth. A table at the end of this 
article gives some further figures that illustrate 
the magnitude of the works involved. Five 
contractors have been employed on the con- 
struction work, and the total cost is expected 
to amount to about 30 million pesos. The 
works were planned by the Technical Depart- 
ment of the National Directorate of Road 
Engineering, with the co-operation of the 
Department for Studies and Projects. 


Earthworks ... ... ... 1,688,000 cubic metres 
Earth carried . Se 27,465,000 Hm. /cubie metre 
Excavation for conduita, 

foundations, culverts, 

and walls 129,900 cubic metres 
Concrete for bridges, walls 

and tunnels . 33,628 cubic metres 
Steel for bridges sos: ene _ 6,288 tons 
Iron for bridges... 1,042 tons 
Reinforced concrete Pipes 

for culverts . 3 21,101 m. 
Reinforced concrete ‘paving 510,480 square metres 
Rustic wooden fencing ... 43,800 m. 
Stone ery for walls 

and facings... ... . 11,659 cubic metres 








SHALE O11 In SWEDEN.—In its search for oil, an 
improved method for shale oil extraction is being 
developed in Sweden, where, at Narke, the shale 
beds are sufficient for the production of about 100 
million tons of oil. The oil content, however, even 
in the richest beds, is no more than 6 per cent., 
which has meant that the cost of production in 
peacetime was too high to enable it to compete with 
imported liquid fuel. The new method, ie direct 
heating of the shale deposit, aims at expelling gas 





and oil vapours; the escaping vapours are then 
cooled in a condenser at ground level. 
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Hinged Drill Jig 





Ir is claimed for the drill jig, illustrated here- 
with, which has been introduced by Speed 
Tools, Ltd., 10-16, Rathbone Street, London, 
W.1, that its use makes possible considerable 
reductions in tool costs and big increases in 
production outputs. This new jig, known as 
the “‘ Speejig,” is designed on the waffle iron 
principle and consists essentially of two metal 
castings linked together. Both castings are 
equipped with mild steel plates, one of which 
can be fitted with pins for locating the part to 
be drilled and the other with guide bushings to 
suit the drilling operations being carried out. 
The distance between the upper and lower 
plates is adjustable, so that varying thicknesses 
of work can be accommodated from’ small 
sheared-and blanked parts up to heavier jobs 

















THE “SPEEJIG*"’ 


with a maximum thickness of l}in. The jig 
can accommodate components up to 3}in. 
square. The underside of the bottom casting has 
a clearance above the bench or machine table, 
leaving room for the drill to pass through, 
thereby ensuring ejection of the drilling swarf. 
The jig is supported on two legs at the back and 
one at the front. The front leg is integral with 
the handle so that downward pressure when 
closing the jig has, it is claimed, no tilting 
tendency. All three legs are equipped with 
replaceable and adjustable mild steel pads to 
prevent undue wear and to take up uneven 
wear or irregularities of the surface on which 
the jig is being used. 








Turret Lathe Safety Device 





In 1936 Alfred Herbert, Ltd., patented a safety 
device (Patent No. 471,345), intended to prevent 
accidents through turret lathe operators’ fingers 
getting trapped between the end of the overhead 
support bar and the bush on the turret toolholder. 
The operator of a turret lathe or automatic 
chucking machine sometimes rests his hand on 
the overhead support bar or the bush while the 
automatic feed is engaged. This action fre- 
quently results in a finger being trapped, 
causing severe injury, sometimes the loss of a 
finger. The device has consisted in the past of 
rubber sleeves attached to the toolholders or a 
rubber buffer fastened to the end of the support 
bar. Owing to the shortage of rubber it became 
necessary to find a substitute for the buffer, 
and after experiment it was found that a conical 
spring was equally effective. The spring safety 
buffer is now fitted as a standard on all Herbert 
machines. The firm feels that in the general 
interest of machine operators this safety device 
should be widely known and freely adopted. 
It has therefore decided that anyone who wishes 
to make use of this patent may do so without 


As a contribution to the rubber salvage drive 
it will be glad to take back any rubber buffers 
or sleeves now in use and send spring buffers 
in exchange without charge. 








A Staff College for Industry 


In accepting the Presidency, last Friday, 
October 23rd, of the Institution of Production 
Engineers, Sir Ernest Lemon, a member of the 
Industrial Panel of the Ministry of Production, 
suggested the provision of a staff college for 
industry. We print below excerpts from his 
remarks :— 

I hope the Ministry of Production will not be 
abandoned or axed after the war, because I 
regard the industrial effort as being so vital 
that we must in the machinery of Government 
in the future have a centre constantly studying 
the production possibilities of this country. If 
it is necessary to have a Staff College for the 
Army and for the Air Force, it is equally 
important that there should be created a Staff 
College capable of training certain selected 
people from industry in peacetime for the 
positions that they would be called upon to 
occupy in time of war. In the same way that 
a Staff College assumes certain conditions 
arising which imply that this country might 
have to be at war with certain enemy Powers, 
the Industrial Staff College would similarly be 
studying the sort of industrial development that 
would be required in such an event. Candidates 
from this College after their course of training or 
study would be returned to their own industries, 
because if kept too long from contact with 
industry it is very easy to get out of date. In 
this way then we cquld train a body of people 
that could be brought together at the first 
threat of war, and this would form what might 
be called an Industrial General Staff. This 
idea is not entirely original; it is really a 
development of what has already been done in 
transport for a number of years, because, as 
many of you know, there was a Corps known as 
the Railway Operating Corps, the members of 
which spent a certain amount of time every 
year training with the Army. With regard to 
reconstruction, such a machine as I have 
described would be invaluable in reverse when 
the time arose for putting back the people from 
war industries into peacetime employment. 
Here, again, one must know which type of 
industry should come first in order to demo- 
bilise in the order which would give the 
maximum employment to the men discharged 
from the Army. There has been much criticism 
of late that before any reconstruction problems 
ought to be considered we must win the war, 
but it may be quite easy to win the war and 
lose the peace, unless sufficient thought has 
been given to the problems that will arise when 
the war is over. All these things presuppose 
that under the Ministry of Production there 
would be a nucleus of staff thinking about what 
could be manufactured at the various Govern- 
ment factories now in existence. An Industrial 
General Staff corresponding to the Imperial 
General Staff and looking after production on 
the industrial side would watch to see that there 
were the necessary potentials in this country to 
provide means of defence in case of war. 











American Engineering News 


New American Copper Works 


AN important development in the 
copper industry of the United States is the 
starting—in 1942—of new reduction works for 
the production of copper from a lean ore averag- 
ing @ little over 1 per cent. copper. A vast 
deposit of this ore is being worked as an open- 
pit mine by electric excavators handling 44-yard 
buckets and having an output of 25,000 tons 
daily. The mine and reduction works, costing 
some £9,000,000, are expected to produce 
75,000 tons of copper annually. Oil-electric 
locomotives handle the ore trains in the pit, 





taking out a licence or paying any royalty. 


but combination trolley and battery locomo- 


scientists, aeronautical naviga 
and others for whom reliable trigonometrical tables 
are essential. The book consists of fifty-four pages 
of tables and formulz, in handy pocket size. 
may be obtained from the Ford Motor Company, 
Ltd., Dagenham, Essex, price 1s. 6d. post free. 
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tives handle the trains from the pit to the coargs 
crusher. Double-bogie steel cars of 40 cubic 
yards capacity, fitted with pneumatic side. 
tipping mechanism, deliver the ore through g 
bar screen to @ gyratory crusher driven by 4 
motor of 500 H.P. Current of 13,800 volts, 
delivered to the pit, is transformed to 2300 volts 
for distributing lines and cables leading to the 
excavators. Belt conveyors carry crushed ore 
to a storage bin or pit of 14,300 tons capacity, 
and thence to the fine or secondary crushers, 
with two passes through sets of cone crushers, 
Then other conveyors feed it to an elevated 
bin over the concentrators, the pulp from the 
flotation machines going to a filter plant. The 
ore is of such character as not to warrant the 
cost of roasting, so that the dried and filtered 
pulp is delivered directly to the reverberatory 
furnaces, the matte being then blown in con. 
verters to eliminate the iron and sulphw. 
These furnaces are 110ft. long and 31ft. wide. 
Two tilting furnaces, 13ft. by 25ft., of 175 tons 
capacity, for anode casting, feed a casting wheel 
40ft. in diameter, having twenty-six moulds for 
anodes weighing 700 lb. Gases from the rever- 
beratory furnaces and the converters are 
delivered by large ducts to a concrete chimney, 
612ft. high, with an inside diameter of 39ft, 
at the bottom and 24ft. at the top. 


Duplex Process for Steel 

While the manufacture of steel by the 
duplex process has made great advances in the 
United States, there has been comparatively 
little matter published in relation to the 
metallurgical features of the process. The 
term ‘‘ duplex” refers to the combination of 
partial refining of pig iron in the acid Bessemer 
converter, with final treatment in the basic 
open-hearth furnace. The major portion of the 
metallic charge consists of Bessemer blown 
metal transferred in molten condition to the 
open-hearth furnace, with the proportion of 
pig iron limited to the amount required pro- 
perly to refine the heat. The tilting type of 
furnace ordinarily used has metallurgical 
advantage in good tapping and in facility for 
flushing slag as desired. Fuel cost is about 
half that of the conventional open-hearth 
practice. Production of blown metal for duplex 
operation is accomplished successfully by 
methods developed for the control of quality 
of Bessemer steel. Among definite advantages 
is the fact that duplex heats contain minimum 
amounts of undesirable residual alloys. Owing 
to the low silica content, the characteristics of 
the process are low volume of slag, high fluidity, 
and rapid carbon elimination and refining. 
Furthermore, the relatively higher degree of 
oxidation of the bath is an advantage in the 
production of rimming steels. Production of 
high-quality killed steels is accomplished 
readily by the application of deoxidation pro- 
cesses. Control of nitrogen content in the steel 
is important, and in the duplex operation it 
may be obtained through temperature control 
of the blown-metal charge, or by control of the 
fill-up carbon and subsequent rate of carbon 
elimination in the open-hearth furnace. Duplex 
steel for plates and structural shapes, with 
normal nitrogen content of 0-008 to 0-010 per 
cent., gives somewhat higher tensile strength 
and yield-tensile ratio. But where dynamic 
stresses are involved a lower nitrogen content 
of 0:004 to 0-007 is produced readily. A still 
lower contant is desirable where impact is a 
factor. 








Srx-FIGURE TRIGONOMETRICAL TaBLEs.—Tho 


Trade School of Ford Motor Company, Ltd., has 
published a six-figure trigonometrical table book 
which gives the six trigonometrical ratios for every 
minute of angle. 
book of this nature to be published in this country. 
The work incorporates all the definitions and 
formulz that are likely to be required in the practical 
applications of this subject. The new book has been 
produced 
technical students, but it should be equally useful to 
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Markets, Notes and News 


Unless otherwise specified home trade quotations are delivered f.o.t. 
Export quotations are f.o.b. steamer 


The Midlands and South Wales 


The prices quoted herein relate to bulk quantities. 


Appeal for Non-ferrous Scrap 


An urgent appeal for non-ferrous metal 
scrap has been issued by the Ministry of Supply. 
It is pointed out that thousands of slow-going 
hazardous sea miles lie between vital natural sources 
of metal supply and the hands that must fashion 
this metal into munitions. Copper, lead, zinc, tin— 
imported from Africa, North and South America, 
and Australia—are needed urgently in our war 
factories and shipbuilding yards. They are wanted 
for numerous vitally important uses in their pure 
form, and because they provide in alloyed form 
brass, bronze, and anti-friction bearing metal. In 
a battleship there are no less than 2,000,000 lb. of 
copper. Brass is used for switches and other elec- 
trical apparatus, for compasses and navigating 
equipment ; dials and gun sights and propellers 
are made from bronze. Large quantities of zinc 
and brass go into shell and cartridge cases. There 
are 2 miles of copper wire in a bomber, as well as 
brass for instruments, aluminium for fuselage and 
fittings, and anti-friction metal for engine bearings. 
The production of guns, tanks, shells, bullets, and 
numerous other forms of equipment for the Fighting 
Services all demand thousands of tons of non-ferrous 
metals, but it is a long way to those mines on the 
other side of the Atlantic and Indian Oceans. To 
speed up the supply of non-ferrous metals and to 
save as much shipping as possible, the Ministry of 
Supply appeals for all unwanted copper, zine, lead, 
pewter, white metal, brass, bronze, and aluminium. 
Engineering firms can do much to help in this 
campaign, since all these metals form part of the 
apparatus and fittings used by them. They are 
uested, therefore, to search out all unwanted or 
unusable articles such as copper cable, electrical 
parts and fittings, sheathing, tube, wire turnings ; 
zinc sheet, turnings, lead-covered cable, pipe, sheet, 
plumbers’ jointings; bronze bearings, bushes, 
eocks, crown wheels, couplings, unions, valves, 
junction boxes ; brass pipe; sheet, tube, turnings ; 
white metal anti-friction metal, solder waste ; 
aluminium (and its alloys), pipe, sheet, tube, 
turnings. It should be remembered that 34 Ib. of 
old lead provides enough to make a small battery 
and the copper and zinc contained in 2 0z. of brass 
makes several cartridge cases. Non-ferrous metals 
may be disposed of either to a depét specially pro- 
vided by the local authority, or to a scrap metal 
merchant. 


The Pig Iron Market 


The demand for pig iron is beginning to 
reflect the efforts to step-up production in the last 
quarter of the year, and although there has been no 
change of major importance in the market, a wide 
range of consumers are pressing for deliveries. The 
engineering foundries in particular are taking up 
large tonnages, and although the descriptions 
supplied are frequently not of the quality of those 
asked for, wartime practice has had to be altered so 
much that consumers are now able to adjust them- 
selves to use the material they can get. Hematite 
remains in short supply owing to the scarcity of hem- 
atite ore. Low-phosphoric pig iron also is not easily 
obtained unless it is essential for the work for which 
it is required. As a result of the stringency in the 
market for hematite and low-phosphoric pig iron, 
consumers have to rely upon mixtures of the grades 
of iron which are in more abundant supply, and, on 
the whole, have been more successful in obtaining 
results than they probably expected. In the pig 
iron trade it is thought that as a consequence of the 
changes enforced upon users by wartime conditions 
these may have a permanent effect upon post-war 
practice. There is only a small output of foundry 
pig iron on the North-East Coast, where furnaces 
are concentrated chiefly on the production of basic 
pig iron for the steel works. Pig iron producers all 
over the country are having to rely to an increasing 
extent upon the production of the home ore mines. 
The production of high-phosphoric pig iron is at a 
high level, and probably in excess of the present 
demand. & is used, however, in greater quantities 
as a substitute for irons which are more difficult to 
obtain. The demand from the light castings found- 
ties, which in normal times are the largest users of 
this deseription of pig iron, is comparatively small, 
as this branch of the industry is only poorly 
employed. The concentration scheme is having a 
detrimental influence upon business in the pig iron 
market, since many foundries are uncertain regard- 
ing the future and are buying only on hand-to- 
mouth lines. Scottish No. 3 foundry has been in 
active demand, but the quantities released by the 
Control have been comparatively small. The 
volume of business in forge iron is steady and it is 


There is no idle plant in the South Wales 
iron and steel industry and the improvement in the 
demand for structural steel is reflected in a sharp 
change in the activities of the works producing this 
class of material. Practically all are operating at 
capacity and have sufficient orders in hand to keep 
them busy over the remainder of the quarter. The 
majority of the works, however, are able to give 
fairly early delivery, and there is no indication of 
delivery dates being extended. The call for ship 
plates, particularly for medium thicknesses, is an 
outstanding feature of the position, as it has been 
for some months, and the requirements of the ship- 
yards are on a heavy scale. The tank makers, wagon 
builders, locomotive builders, and heavy engineering 
establishments are also taking up considerable 
quantities. The demand for special and alloy steels 
is increasing, and the Control is carefully supervising 
distribution. These steels are required in consider- 
able quantities by engineers engaged on munitions 
and armaments work, whilst the aeroplane manu- 
facturers are also important consumers. The 
growing demand for cold-rolled strip is keeping the 
producing works fully employed and the call for 
steel bars shows no signs of diminishing. Whilst 
consumers’ requirements of bars of the larger 
dimensions are maintained, the call for small steel 
bars is expanding. An active business is also passing 
in bright-drawn steel bars. There is evidence in 
the South Wales steel industry that during the 
fourth quarter of the year the works will be operating 
under continual pressure. A heavy tonnage of 
orders is in hand in every department, all of which 
is required for work of an essential character. The 
semis position is satisfactory, and although large 
tonnages of billets are required, the production is at 
@ high level and with the assistance of imports the 
supplies to consuming works are fully maintained. 
The demand for sheet and tinplate bars, while less 
active than earlier in the year, is sufficient to absorb 
the whole of the steel allocation. The sheet mills 
have sufficient orders in hand to keep them busy for 
some months, a large proportion of which are for 
black and painted sheets, which are being used in 
large quantities in the.erection of huts. 


The North-East Coast and Yorkshire 


With the steel works on the North-East 
Coast in full operation and likely to be pressed to 
even greater efforts for the remainder of the year, 
attention is directed to the semi-finished steel 
position. This seems to be better than was at one 
time believed possible. The production at the 
British works is at a high rate. Considerable ton- 
nages of billets are passing to the re-rolling works, 
and for some time past there have been withdrawals 
from stocks of imported semis to meet the excep- 
tionally heavy demand. The withdrawals, however, 
are not sufficiently serious to deplete the stocks, 
and recently fresh imports have enabled some of 
these stocks to be built up again. Almost every 
branch of the finishing trades is beginning to expe- 
rience an expansion in the demand. The pressure to 
obtain carbon and alloy steels is growing, and 
although the output has been increased to many 
times what it was before the war, the production is 
barely sufficient to meet the requirements of the 
aircraft, armaments, and munitions makers. The 
incessant call for plates shows no signs of declining, 
and consumers apparently take up every parcel they 
can lay their hands on. Locomotive and wagon 
builders and tank and boilermakers are increasing 
their demands and are seeking for a larger share in 
the production. At present the shipyard require- 
ments have the highest priority, and are exercising 
continual pressure to obtain deliveries. Although 
there has been an important request for heavy 
angles and sections, the demand appears to be 
chiefly for the lighter and medium sizes, and the 
works providing these are subject to continual 
pressure. The general situation in the Yorkshire 
steel market does not show much change and the 
works have found it difficult to meet the insistent 
demand. Practically the whole plant available is 
kept in full operation. Supplies of raw materials 
seem to be adequate, although there is occasionally 
some difficulty in works obtaining the kind of scrap 
they need. The works producing alloy and special 
steel are maintaining great activity to meet con- 
sumers’ requirements. There is also a considerable 
volume of business passing in tool steel of all 
descriptions. The Control continues to watch care- 
fully over the distribution of high-tungsten high- 
speed steel and this is only released when it is 
impossible to substitute other grades. Busy con- 
ditions also rule in the acid carbon steel branch, 
where all the plants that can be put into com- 


Scotland and the North 


The steady increase in the pressure for 
steel of all descriptions is a noticeable feature of 
the Scottish iron and steel trades. The require- 
ments of high-priority consumers take most of the 
production, although this is being pressed to the 
limit. The shipbuilding industry absorbs big 
tonnages of steel and the pressure for delivery is 
insistent. So far, the steel works, with one or two 
exceptions, have been able to keep to their delivery 
dates, but in some branches, particularly in the plate 
departments, the time required for delivery against 
new orders is gradually increasing. The demand for 
plates is urgent from several industries, and although 
probably the greater quantity passes to the ship- 
yards, tank makers and locomotive builders require 
considerable tonnages. The munitions, armaments, 
and aircraft industries are asking for larger supplies 
of special and alloy steel, and their requirements are 
taxing the resources of the producing works. At the 
same time, consumers of these steels are continually 
being reminded that they should exert every effort 
to segregate and collect the scrap which arises from 
their use. All branches of the finishing departments 
are fully employed, and although the demand for 
steel bars may not be so heavy as it was a few weeks 
ago, it is sufficient to keep the manufacturers fully 
engaged until the end of the year. Not only are 
bars of large sizes required, but there is an insistent 
call for small bars, which keeps the re-rolling works 
busy. There is a heavy demand in Lancashire for 
semi-finished steel, and although good supplies of 
billets generally are reported, some stringency 
appears to be developing in acid qualities. The 
volume of business in structural steel is considerable, 
but the pressure to obtain joists is only moderate. 
The demand for sections, however, seems to be 
increasing. The Lancashire re-rollers are busily 
employed and have work in hand to keep them 
occupied until the end of the year. Production at 
the steel works on the North-West Coast is fully 
maintained and the re-rolling mills have enough 
orders in hand to keep them busy for some months. 
Production is maintained at a high rate and on the 
whole consumers have little to complain of so far 
as deliveries are concerned. 


Iron and Steel Scrap 


The most interesting development in the 
iron and steel scrap market is the indication of a 
new national system of regulating deliveries to 
consumers. The most important change from the 
system already in force is that consumers will 
provide their suppliers with labels weekly and that 
without these labels no loadings will be accepted by 
the railway companies. In this way it is hoped to 
overcome transport difficulties, which have resulted 
in the congestion of scrap at certain points in the 
country. There is a strong demand for scrap, but 
it is the better qualities which are in most request. 
Many merchants, however, are holding large stocks 
and would welcome a general increase in the demand. 
Recently there has been some improvement in the 
call for the lighter grades, but in most districts the 
supply of lighter quality steel turnings is greater 
than is required. On the other hand, good heavy 
mild steel scrap cut to furnace and foundry sizes is 
being sought by consumers, and the supply scarcely 
meets the demand. There is also an active business 
passing in bundled steel scrap and hydraulically 
compressed steel shearings, and all available supplies 
quickly pass into consumption. Liberal supplies of 
mild steel turnings are on offer and exceed the quan- 
tities that consumers can readily take up. Mixed 
wrought iron and steel scrap for basic furnaces is 
called for, and consumers are willing to accept good 
deliveries, although there is some difficulty in dis- 
posing of the light material. The volume of business 
in engineers’ turnings has improved and in some 
districts consumers are accepting fairly big con- 
signments, although there is no shortage in supplies 
of this material. A steady business is passing in 
cast iron scrap for the foundries. Consumers, how- 
ever, for the most part seem to have covered most 
of their requirements and are able to obtain any 
additional needs. The best class of wrought iron 
scrap is easily disposed of, but a heavy quantity of 
inferior grades is available and is passing into con- 
sumption somewhat slowly. In Scotland the 
general position is not unsatisfactory, as the steel 
works are prepared to take all available supplies of 
heavy steel and basic scrap. In a few instances the 
works have been able to build up fairly good stocks. 
In the House of Commons recently the Minister of 
Supply was questioned regarding the heavy scrap 
position, and replied that a larger proportion of this 
quality was desirable. Substantial tonnages were 


provided under the National Survey Scheme, and 








not more than moderate. 


mission are in full operation. 


the extension of the scheme was under consideration. 
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Notes and 





Rail and Road 


C.N.R. Locomotives.—The Canadian National 
Railways recently issued a report on the mileages 
travelled by C.N.R. locomotives operating passenger 
services during the month of July, when thirty-four 
locomotives covered a total distance of 422,809 miles, 
or an average of more than 12,430 miles each. One 
engine covered a mileage of 16,340 during the month, 
and no single locomotive had fewer than 10,000 miles 
to its credit. 

Coat Economy oN THE L.M.S.—The use of a 
mixture of waste wood and coal for steam raising 
on locomotives has been tried successfully by the 
L.M.S. Railway, and it is anticipated that 2500 tons 
of coal a year will be saved in this way. The mixture, 
it is stated, will bring a locomotive into steam in 
almost the same time as coal. Most of the waste 
wood—for which, it is said, no other use can be 
found—comes from the railway’s carriage and wagon 
works and consists of oak, beech, larch, and elm. 


Durpan’s TuNNEL ScHEME.—Durban City 
Council has reversed an earlier decision about the 
scheme for providing a short-circuit road connecting 
the main Natal road with the south coast road by 
means of a tunnel through the Berea ridge. It has 
now been approved in principle by a small majority 
vote. A recommendation that a geological survey 
be carried out and plans prepared in due course was 
not approved. It was contended that the provision 
of more houses should be carried out in preference 
to this scheme. 

THe Ramways or R#oDESIA.—Answering @ 
question in the House of Commons, Mr. Harold 
Macmillan, the Under-Secretary of State for the 
Colonies, told members that the question of the 
State acquisition of the Rhodesian Railways would 
be discussed at the railway conference which the 
three Governments interested had previously 
agreed should be held to consider certain other 
railway questions.. This could not be held before 
the New Year, as experts had first to meet to arrange 
certain preliminaries. 

UNDERGROUND Car Parxks.—Taking its cue from 
Buenos Aires, the car-owning citizens of Calcutta 
are calling for underground accommodation in the 
congested centre of the city. Buenos Aires has two 
such centres with a capacity of 756 cars. These 
have proved a distinct aid in relieving traffic con- 
gestion, and their operation, which includes a 
mechanical ventilation system, has shown that such 
facilities can be made to pay through a small parking 
fee (about 15 ¢.) and rents from sales rooms, repair 
shops, and poster advertising. 

Restrictions on “ GasBaG’”’ CONVERSIONS.— 
The Ministry of Fuel and Power announces that, in 
view of the fuel supply position, it will be necessary 
to restrict the use of town gas as fuel for road 
vehicles. No further supplies for new conversions 
can be made available in most large towns, and only 
in exceptional cases and on a very small scale else- 
where. Vehicles already operating on town gas will 
be authorised by the appropriate Regional Trans- 
port Commissioner of the Ministry of War Trans- 
port to continue to use this fuel, provided he is 
satisfied that the work on which the vehicle is 
engaged is of essential national importance. 


Air and Water 


Karacut WATER Suprty.—The Sind Government, 
in consultation with the Central Government, has 
decided to carry through the modified Indus scheme, 
which is estimated to cost Rs. 1,87,00,000. The 
Karachi Municipal Corporation will pay Rs. 95 
lakhs towards the cost of the scheme. The Govern- 
ment is to remodel the Kalri Canal and bear half the 
cost of the scheme to bring water direct from the 
Indus. The scheme, estimated to supply 10 million 
gallons of water daily, should end Karachi’s water 
supply troubles. 

A Runway or Steet Martimc.—American 


j Is are less reticent of war news than our own, | © 
poyctig y announces that Mr. J. W. Kidd, the general manager, 


has been appointed a director of the company and 
will act as managing director in Mr. Boyd’s absence. 


and one has recently published details (with a 
picture) of an aeroplane runway of steel matting, 
put down recently by American troops at a United 
States post ‘‘ somewhere in the Pacific.” The steel 
mats are portable and may be placed by unskilled 
labour troops. The use of mats of this type frees 
military engineers of dependence on local supplies 
for paving and surfacing materials in regions where 
such materials are scarce. 


Wark AND Fioop AREAs.—America has had to 
suspend work on some of its power dams, but 
against this, war work at Houston, Texas, has led 
to a hastening of a 32-million-dollar flood control }s 
programme. The work includes the construction of 


registration has now been granted to them of the 
trade mark ‘‘ Simmonds ”’ in respect of self-locking 
nuts. 


C. K. F. Hague has been appointed deputy managing 
director and will continue to act as director in charge 
of sales. 


tendent engineez of the Stirling Boiler Company, 
Ltd., in succession to Mr. James Johnstone, who has 
retired after forty years’ service with the company. 


Wimbledon Common, 
recently acquired sole selling rights in respect of the 
“'L.M.” tool and cutter grinder, a product of the 
Hammond Pump and Equipment Company, Ltd. 


Director-General of Fighting Vehicle Supplies at the 
Ministry of Supply, the board of the 


of the aero-engine division of the Bristol Aeroplane 
Company, Ltd. The executive control of the com- 
pany’s engine design and development will be 
entrusted to Mr 

manager of the company’s engine production fac- 
tories. In a statement issued last week by Sir Roy, 
he says: ‘‘ I should not like my friends or the public 
to think that I had quit my job in wartime. The 


been informed that my services are no longer 


Memoranda 


6} miles of the existing Buffalo Bayou, which runs 
through the heart of the city, will be improved. 
When this project is completed protection will be 
provided for half a million people and many 
important industrial plants. That flood control is 
needed, was shown by the floods of 1929 and 1935. 
The former caused property losses — totalling 
1,392,000 dollars. The 1935 flood was even more 
disastrous and eight lives were lost. 


Miscellanea j 

A New Pree Line.—The construction of 550 miles 
of 24in. steel pipe line from Longview, Texas, to 
Salem, Illinois, which will deliver 350,000 barrels 
of oil per day, is nearing completion. The line is 
intended to solye the problem of oil transport at 
present causing shortage of oil in the east coast area. 
Construction work is thought to have been at the 
rate of over 4 miles daily. 


Eecrric Contact PRoBLEMS.—We are asked to 
say that a paper entitled ‘‘ Electrical Contact 
Problems,” contributed by Compound Electro 
Metals, Ltd., to our issue of August 21st, 1942, was 
part of a paper written by Messrs. H. H. Hausner 
and P. W. Blackburn, and read before the Powder 
Metallurgical Conference in Cambridge, Mass., in 
September, 1941. We are informed that it now 
forms Chapter 41 of ‘‘ Powder Metallurgy,” recently 
published by the American Society for Metals. 


Erratoum.—In our account in our issue of October 
16th of the proceedings at the conference on post- 
war construction, as it affects the engineer, we 
reported Mr. A, T. Best as stating that “If a 
general building programme were carried out by 
the State ...many operatives engaged in the 
industry would be starved out of existence.” For 
the words “‘many operatives” there should be 
substituted the words “‘ the professions.” Readers 
familiar with shorthand will readily find the clue 
to the error. 


WELDING MemoranpvuM No. 9.—A new welding 
memorandum describing brazing processes is now 
being distributed to firms by the Advisory Service 
on Welding. This memorandum has been prepared 
because brazing is widely used for the production 
of small assemblies. The memorandum covers 
the equipment used for the different brazing pro- 
cesses, the metals which can be brazed and the 
brazing alloys used; the design and strength of 
brazed joints; the use of jigs and fixtures for the 
work to be brazed, and the methods of hand brazing 
and furnace brazing. Copies of the memorandum 
ean be obtained from Advisory Service on Welding, 
Ministry of Supply, Berkeley Court, Glentworth 
Street, N.W.1. 


Personal and Business 
StmmonpDs AEROCESSORIES, Ltd., advise us that 


Bascock AND WItcox, Ltd., inform us that Mr. 


Mr. D. L. Jarman has been appointed superin- 


3, The Green, 
S.W.19, have 


Dowpine anp Dott, Ltd., 
London, 


In view of Mr. A. J. Boyd’s appointment as 


etropolitan- 
‘ammell Carriage and Wagon Company, Ltd., 


Simm Roy FrEppEn is ceasing to be chief engineer 


. N. Rowbotham, for many years 


tory is long and complex, but the fact is that I have 


———— 


Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous 
having notices of meetings inserted in this column, op, 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, » 
before, the morning of the Monday of the week Preceding 
the meetings. In all cases the TIME and PLACE at whic) 
the meeting is to be held should be clearly stated. 


—_ 





Association of Special Libraries and Information Bureay; 
Saturday and Sunday, Nov. 7th and 8th.—Royal Society's 
Rooms, Burlington House, Piccadilly, W.1. Annual 


conference. 
Bradford Engineering Society 
Monday, Nov. 9th.—Technical College, Bradford 
“Steam Traps and Trapping,” F. Blezzani, 
7.15 p.m. 
Institute of Marine Engineers 
Tuesday, Nov. 10th.—85-88, The Minories, 5.0.3 


‘* Cargo Ships and Propelling Machinery Adapted to 
War Conditions,” W. 8. Burn. 5.30 p.m. 


Institute of Transport 
Tuesday, Nov. 3rd.—Connaught Rooms, Great Queen 


Street, W.C.2. Luncheon. Address by Lord 
Leathers. 12.45 for 1.15 p.m. 
Institution of Chemical Engineers 
Tuesday, Nov, 10th.—Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1l. ‘A New 


Method of Graphical Representation and its Appli- 
cation to Vapour-liquid Equilibria,” A. L. Bloom. 


field. 2.30 p.m. 
Institution of Civil Engineers 
Tuesday, Nov. 3rd.—Great George Street, Westminster, 
S.W.1. Presidential Address, Sir John Thornycroft. 
5.30 p.m, 
Institution of Electrical Engineers 
Saturday, Oct, 31st—N. Miptanp CENTRE: Great 
* The 


Northern Hotel, Mba bn Street, Leeds. 
Electric Spark,” J. M. Meek. 2.30 p.m.—N. Mp. 
LAND, StuDENTs: Visit to David Brown and Sons, 


Ltd. 2.45 p.m. 

Monday, Nov. 2nd.—S. Miptanp CENTRE: James 
Watt Memorial Institute, Birmingham. “ Coal for 
Steam Raising,” J. N. Waite. 6 p.m, 

Wednesday, Nov. 4th—Wrretess SeEcTion: Savoy 
Place, Victoria Embankment, W.C.2. “A Study 


of —— Over the Ultra-short-wave Radio 
Link tween Guernsey and England on Wave- 
lengths of 5m. and 8 m, (37-5 me/s. and 60 mc/s.),” 
Miss A. C. Strickland and R. L. Smith-Rose. 
5.30 p.m, 

Thursday, Nov. 5th.—Savoy Place, Victoria Embank- 
ment, W.C.2. Joint meeting. ‘Coal for Steam 
Raising,” J. N. Waite. 5.30 p.m. 

Monday, Nov. 9th.—N.E. CENTRE: Neville Hall, West- 
gate Road, Newcastle-upon-Tyne. ‘‘The Soot 
Blower,” R. J. Glinn. 6.15 p.m. 


Institution of Locomotive Engineers 
Thursday, Nov. 5th—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Joint meeting 


with D.E.U.A. ‘‘ Some Notes on Experiences with 
the Railcar Oil Engines in the Argentine,” ©. R. 
Parker. 2.30 p.m. 

Institution of Mechanical Engineers 


Monday, Nov. 2nd.—N.E. Srcrion : Neville Hall, New- 
castle-upon-Tyne. “‘ Boilers: Past and Present,” 
Colonel 8S, J. Thompson. 6 p.m. . 
Friday, Nov. 6th.—Storey’s Gate, Westminster, 5.W.1. 
Thomas Hawksley Lecture. ‘‘ Recent Develop- 
ments in Refrigeration,’’ Lord Dudley G. Gordon. 
5.30 p.m. | 
Saturday, Nov. 7th—-N.W. Brancx :_ Engineers’ Club, 
Albert Square, Manchester. ‘‘ Welding,” R. W. 
Bailey and J. A. Dorratt. 2.30 p.m.—WEsTERN 
Brancn: Merchant Venturers’ Technical College, 
Unity Street, Bristol. “R t Develop ts in 
Refrigeration,” Lord Dudley G. Gordon. 2.30 p.m. 


Institution of Production Engineers 
To-day, Oct. 30th.—MANCHESTER SecTION: Mechanics’ 
Institute, Crewe. ‘Surface Finish,” Dr. G. 
Schlesinger. 7.15 p.m.—N.E. Section: County 
Hall, Neweastle-upon-Tyne. ‘“ Tungsten Carbide 
Cutting Tool Application,” F. H. Bates. 6.30 p.m. 
Saturday, Oct. 31st.—Mancuester Serocrion: The 
University, Brownlow Hill, Liverpool. ‘‘ Surface 
Finish,” Dr. G. Schlesinger. 2.30 p.m. 
Wednesday, Nov. 4th.—Suerrirenp Section: Royal 
Victoria Hotel, Sheffield. ‘‘ Surface Hardening,” 
A. E. Shorter. 6.30 p.m, 

Newcomen Society 
Wednesday, Nov. 11th.—Inst. of Mechanical Engineers, 
Storey’s Gate, Westminster, S.W.1. Annual general 
meeting. ‘Suffolk Windmills—Part II, Tower 
Mills,” R. Wailes. 2.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, Oct. 30th.—Mining Institute, Newcastle-upon- 
Tyne. ‘Some Considerations in the Design of 
High-speed Cargo Vessels,” G. 8S. Baker. 6 p.m. 
Wednesday, Nov. 4th.—StupEnt Section: Bolbec Hall, 
Neweastle-upon-Tyne. ‘‘ Notes on Turbine Gear- 
ing,” W, T, Atkinson, 6.45 p,m, 
Society of Chemical Industry 
Wednesday, Nov. 4th.—Roap anp ButLp1Ine MATERIALS 


Grovur: Gas Industry House, 1, Grosvenor Place, 
8.W.1. ‘‘ The Réle of Moisture in Soil Mechanics, 











three earth dams and two canals. In addition, 


required.” 





R. K. Schofield. 4 p.m. 



























































